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Abstract of RU 2214427 (C2) 

FIELD: rubber industry. SUBSTANCE: rubber composition contains: (i) at least one diene elastomer 
with oxygen-containing groups; (ii) filler at least partially consisting of at least one silica-type substance 
selected from silica and substance other than silica, the two having superficial oxygen-containing silicon 
functions; (iii) at least one binding agent selected from aminoalkyl- alcoxysilanes, 
aminoarylalcoxysilanes, and aminoaralkyl-alcoxysilanes; and (iv) at least one containing substance 
selected from alkyl-alcoxysilanes, aryl-alcoxysilanes, and aralkyl-alcoxysilanes. Envisaged products are 
tires and pneumatic tire treads, and elastic connections connecting vehicle bottom. EFFECT: improved 
hysteresis properties. 19 cl, 11 tbl, 7 ex 
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(54) PE3MHOBAH KOMn03W_lKtf M W3AEJ1HA HA EE OCHOBE 



(57) 

H3o6peTeHne othochtch k pe3HHOBOi>i 
KOMno3ni^MM n k n3flejinflM Ha ee ocHose - 
noKpbiiiiKaM n npoTeKropy nHeBMaTMHecKMX ujmh, 
anacTHMHbix coeAHHeHHfi, ocymecTBJiflK)Lnnx 
CBfl3b c ahhli^m TpaHcnopTHbix cpeflCTB. MoaceT 
6biTb ncnorib30BaHo b Tn^cenoBecHbix rpysoBbix 

aBTOMOSHJlflX, renbCKOX03fltfCTBeHHOfi TeXHMK© 

m caMoneTax. Pe3MHOBafl KOMno3ML^na 
coflep>KMT: a) no MeHbwefi Mepe oamh A^eHOBbiM 
snacTOMep c KucnopoACOAepwainwMH rpynnaiwn; 
6) HanonHMTejib, coctohl4h8 no MeHbLuefi Mepe 
nacTHMHO M3 no MeHbiuefi Mepe oahoto 
BeiAecTBa Tuna AsyoKucn KpeMHkm, 
BbiGnpaeMoro us rpynnbi, BKnioMaioLnetf 



AByoKMCb KpeMHun n BemecTBa, He flBrmroinnecw 
AByoKucflMM KpeMHUfl, MMeioLAue Ha 
noBepxHocTM KHGnopoflcoAep>KaiHMe cj^yHKi^nn 
KpeMHua; b> no MeHbwetf Mepe oaho CB*i3yiomee 
BetAecTBO, Bbi6npaeMoe M3 rpynnbi, 
BKntonaioii^eft aMUHoanKunanKOKcunaHbi, 
aMMHoapunariKOKCMCunaHbi n 
aMMHoapanKunanKOKCMCunaHbi; r) no MeHbLLiePi 
Mepe oaho noKpbiBaiomee BemecTBO, 
Bbi6npaeMoe M3 rpynnbi, BKntoqaiOLnefl 
anKunajiKOKCHcujiaHbi, apwianKOKCMcmiaHbi w 
apanKunariKOKCMcunaHbi. Pe3MHOBbie 
KOMn03HL^HM M U3AeflMfl M3 hmx oOnaAaioT 
ynymuenHbiMM rncTepe3MCHbiMM cBoPicTBaMn. 2 
c. m 17 3.n. cfc-nbi, 11 Ta6n. 
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(54) RUBBER COMPOUND AND PRODUCTS THEREOF 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: rubber 
composition contains: (i) at least one diene 
elastomer with oxygen-containing groups; 
(ii) filler at least partially consisting of 
at least one silica-type substance selected 
from silica and substance other than silica, 
the two having superficial oxygen-containing 
silicon functions; (iii) at least one 
binding agent selected from aminoalkyl- 



alcoxysilanes, aminoarylalcoxysilanes, and 
aminoaralkyl-alcoxysilanes; and (iv) at 
least one containing substance selected from 
alkyl-alcoxysilanes, aryl-alcoxysilanes, and 
aralkyl-alcoxysi lanes. Envisaged products 
are tires and pneumatic tire treads, and 
elastic connections connecting vehicle 
bottom. EFFECT: improved hysteresis 
properties. 19 cl, 11 tbl, 7 ex 
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HacroflLi^ee M3o6peTeHne othochtch k 

pe3HHOBb1M KOMn03HUMflM, B HaCTHOCTH K 

pesnHOBbiM KOMno3Hi4MflM, npeAHa3HaneHHbiM 
Ann npOM3BOflCTBa noKpbuueK nHeBMaTMMecKnx 

UJMH U SJiaCTMMHblX COeAMHeHMM\ 

OCymeCTBnflKJQ^MX CBfl3b c flHMmeM 

TpaHcnopTHbix cpeACTB; stm paccwiaTpuBaeMbie 

KOMn03M14MM, B MaCTHOCTM, MCnonb3y»OTCfl B 

npcnreKTOpax noKpbiiueK nHeBMaTunecKnx lumh 
Ann TflacenoBecHbix rpy30Bbix aBTOMo6nneM , 
Anfl aBTOMo6nneM, npeAHa3HaneHHbix Ann 
rpajKAaHCKoro CTponTeribCTBa, 

CenbCKOX03«MCTBeHHOM TeXHMKH 14 CaMOfieTOB. 

KoMno3UL\w/i, ncnonHneMbie Ann nporeKTopa 
noKpbiujeK nHeBMaTMHecKMX ujmh, nonynaiOT, b 
ochobhom, nyTeM Ao6aBneHMn b oamh nnn 
HecKonbKo snacTOMepoB yKpennaioinero 
HanonHMTenn, TaKoro KaK cawa. B cnynae 
noKpbiujeK nHeBMaTMHecKMX wmh, KOTOpbie 
Aon>KHbi McnbiTbiBaTb 6onbujne Harpy3KM mum 
KOTopbie AO^>KHbi nepeMemaTbCfl c 6onbnio£i 
CKopocTbK), BbiAenneTcn noBbiiueHHoe 
KOJiMHecTBO renna, B03AeMCTBMio KOToporo 
noABepraeTCfi A aHHafl noKpbiniKa. 3to 
noBbiLueHMe TewinepaTypbi conpoBo>KAaeTCfi 
yBenMneHMewi conpoTMBneHMfi npoTeicropa m 
yBenMMeHMewi noTpe6neHMfl TonriMBa m MO>KeT 
ne>KaTb b ocHOBe noBpeweHMM 
nHeBMaTMMecKMX lumh. CneAOBaTenbHo, 
>KejiaTenbHO nonyMMTb CMecM, KOTopbie 
reHepMpyioT MeHbiue Tenna b cno>KHbix 
ycnoBMnx nepeB03OK m cnocoocTByiOT 
ycTpaHeHMto npe>KAeBpeMeHHoro orapeHMH 

KapKaca HIMHbl, Ha KOTOpOM MO>KeT 6blTb 

BoccTaHOBneH M3HOLueHHbiPi npoTeKTop. 
nojiyneHMe TaKMX cna6orMCTepe3MCHbix CMecefi, 
Tewi He MeHee, He aotijkho conpoBo>KAaTbCfl 
ywieHbUJeHMeM npoMHocTM m MexaHUMecKOM Tarn. 

CnemiaxiMCTaM M3BecTHo, hto 3aMeHHH 
nacTMHHo mjim nonHocTbio caxy Ha AByoKMCb 

KpeMHMfl B KOMH03MI4MM Ha OCHOBe 

HaTypaiibHoro KayMyKa, mo>kho nonyMMTb cwiecM 
MeHee rMCTepe3MCHbje, HeM cwiecM, 
yKpenneHHbie caw<ePi, m mto Mcnonb30BaHMe 
cBA3yioii^ero BeujecTBa Me>KAy AByoKMCbio 
KpeMHMn m 3nacTowiepoM no3BonneT OrpaHMMMTb 

B3aMMOAe^CTBMe Me>Kfly HaCTMUaMM AByOKMCM 
KpeMHMfl, KOTOpbie HBHAIOTCfl MCTOHHMKOM 

rMCTepe3MCHbix noTepb (T.e. rMCTepe3Mca), m 
ynyHUJMTb KpenocTb, b nacTHocTM no3BonneT 

yBenMHMTb M3HOCOCTOfiKOCTb, K3K OnMCaHO B 

naTeHTe EP-A-0501227. 

B KanecTBe cBfl3yK>mMx Beii^ecTB AByoKMCM 
KpewiHun - onacTOMepa BynKaHM3npyeMbix cepow 
cwieceM, M3BecTHbix cnei^ManMCTy, mo>kho 
HasBaTb ariKOKCMCMnaHbi, BCTynaioiAMe b 

peaKL^MfO OAHMM KOHI4OM C AByOKUCbfO KpeMHMfl 

(cMnaHOBan nacTb), a ApyrMM kohuom c 
ABOMHbiMM CBA3HMM ymepoA-yrnepoA 
AneHOBoro anacroMepa, c noMombto, Hanpniwep, 
nonMcynbc(DMAHOM mhm MepKanTorpynnbi. TaKMe 
csfl3yioLi;Me BemecTBa MoryT 6biTb 
npeABapMTenbHo cMewaHbi c AsyoKMCbio 
KpeMHMn, a npM HeoGxoAHMOCTM npMBi/iTbi Ha 
AByoKMCb KpeMHMfl MJiM AooaaneHbi BO BpeMfl 
M3roToaneHMfl ciwecM, npM stom cBfl3ytou.iee 
Beu^ecTBO coeAMHneTcn in situ c AByoKMCbK) 
KpeMHMn. CpeAM Han6onee ncnonb3yeMbix 
CBfl3yK)U4MX Ben^ecTB 3Toro TMna moxho Ha3BaTb 
Si69, KOTopbiM npeACTaBnneT co6om 
TeTpacynbcf)MA 

6MC-(3-TpM3TOKCMCMJiMnnponMna), npoAaBaewibiM 
cf)npMOM DEGUSSA (Rubber Chem. technol, 
1977, vol.50, c.447) mjim X50S, TaiOKe 
npoAasaeMbiM qbMpwoM DEGUSSA, KOTopbifi 
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npeACTaanfleT co6om cwiecb 50/50 b BecoBOM 

COOTHOLUeHMM Si 69 M CcDKH N330. 

Cnei^MariMCTaM TaK>Ke M3BecTHO. hto 
CMnaHbi, MMeiou^Me aMMHoajiKMJibHyK) rpynny, 
paBHO KaK m CMnaHbi, MMetou^Me MeTMiioBbie mhm 
BMHMnoBbie rpynnbi, He ABnaioTCfl cBflsytoi^MMM 

Beil^eCTBaMM, B3aMMOAe«CTByK3l^MMM c 

AMeHOBbiMM snacTowepaMM (Wagner, Rubber 
Chem. and Technol., 1976, c.703-794), TaK 
KaK HeT npeAnonaraeMoti peaKU,MM Me>KAy 
aMMHorpynnoPi m abomhnmm CB?i3nMM 
siiacTOMepa. OAHaKO b HeKOTopbix naTeHTax, 

OTHOCflLUMXCfl K KOMn03MU(MflM Ha OCHOBe (i) 

AMeHOBbix anacToiwepoB, (ii) AByoKMCM KpeMHMn 
m (iii) CBfl3yiou^ero BemecTBa, HapaBHe c 
cepocoAep^aiuMMM, MepKanTO- mjim 

nojiMcynbqbMAHbiMM rpynnaMM, 
B3aMMOfle^cTByK)inMMM c on acTo m epa m m , 

MMeiOU^MMM ABOfiHbie CBA3M, yKa3blBaK)TCJ1 M 

BMHMnoBbie, aMMHO- m anoKCMrpynnbi, KaK, 
HanpMMep, b naTeHTe EP 0738613 A1 MnM 

US-A-5 225 011, B KOTOpOM aMMHO- MHM 

anoKCMaiiKOKCMCMJiaHbi onMCbiBaioTcn KaK 
CB«3yK)i4Me Beu^ecTBa Ann KOMno3Mi^M^ Ha 
ocHOBe HaTypanbHoro KaynyKa, MMeioiUMX b 
KanecTBe HanojiHMTerw Kyna>K ca>KM m AByoKMCM 
KpewiHMfl, TaiOKe KaK m MepKanToanKOKCMCMnaH 
MnM nonMcyjibqbMA 6MC-anKOKCMCMnaHa, TaKOM 
KaK Si69, ho OMeBMAHo, He Mcnonb3yioTCfl b 
npeACTaBneHHbix npMMepax. Ha cawiOM A©ne, 
cneL^Ma/iMCTaM M3BecTHo, hto BMHMnoBan, 
aMMHOBan mjim snoKCM rpynna He MoxeT 
BCTynaTb b peaKi^MHD c abomhhmm cbas^mm 
AneHOBoro anacroMepa. 

Tewi He MeHee, ecnM Mcnonb3ytOT 
aMMHoanKMnTpMa/iKOKCMCMnaH, Aa>Ke b • oneHb 
ManeHbKOM nponopi^MM, b KOMno3Mu,MM Ha 
OCHOBe npeo6naAaioLnero KonMHecTBa 
HaTypanbHoro Kay^yKa m HanonHMTenn c 
npeo6naAaHMeM AByoKMCM KpeMHMfl, 3Ta 
KOMn03MUMfl He MOWeT 6blTb Mcnonb30BaHa, TaK 
KaK noABynKaHMSOBaHHan cMecb (BpeMn 
3aAep>KKM npM BynKaHM3ai4MM ABnneTcn noHTM 
HyneBbiM) HaHMHaeT cTpyiorypMpoBaTb npM 
STanHOM nepeMeiuMBaHMM m qbopMOBaHMM; 

MCnOJIbSOBaHMe 3TOM OMeHb TBepAOM CMecM 

M3-3a ee hmskoK 3 kct pyAH pyeMocT m cTano noMTM 
HeB03MO)KHbiM Ha npoMbiujjieHHOM ypoBHe. 

C APyrOfi CTOpOHbl, M3BeCTHO 06 

Mcnonb30BaHMM a/iKMnaKOKCMCMnaHOB KaK, 
HanpMMep, reKcaAei^MnTpMMeTOKCM- m 

TpMSTOKCMCMJiaHOB, COOTBeTCTBeH HO SM 1 6 M 

Si236, npoAaBaeMbix cJsmpmom DEGUSSA, He 
MMeiou^MX rpynn, B3aMMOAeMCTByK>U4MX c 
HeHacbiii^eHHbiMM snacTOMepaMM, ho 
B3aMMOAeMCTByiomMX nepe3 mx an kokcm rpynnbi c 
HanonHMTenflMM TMna AByoKMCM KpeMHM^, to 
ecTb MMeiou4MX Ha noBepxHOCTM rpynnbi Si-OH, 

KOTOpbie n03BOnflK)T yMeHbUJMTb Bfl3KOCTb, 

ynysniMTb npMMeHeHMe m aKTMBM3MpoBaTb 
Byjl Ka H M3a U^M K) KOMn03ML^M^, coAepKau^MX oahh 
MnM HecKonbKo nonMcyjiba>MAHbix CMnaHOB, 
TaKMX KaK Si69 (Technical Information, 
DEGUSSA AG n° 6000,1 de JUIN 1994). 
CneAOBaTenbHo, accoL|Mai4Mfl 
an KMJiTpManKOKCMCMnaH-aMMHoajiKMnTpMan kokcm 
cMnaH He npeAycMaTpMBaeTcn cnei^ManMCTaMM 
An« yBeriMHeHMfl noHTM HyneBoro BpeMeHM 
saA©P>KKM Ben e aotbm e Mcnonb30BaHM« 
aMMHoanKMJiTpMariKOKCMCMnaHa. 

l4enbK) HacTO«U4ero M3o6peTeHMsq flBnaeTcw 
nony^eHMe pe3MHOBO^ KOMno3Mu,MM, 
yKpenneHHOM no MeHbiueM Mepe MacTMHHo, 

AByOKMCbK) KpeMHMfl, KOTOpyiO MO>KHO 6blJ10 5bl 

McnoribsoBaTb b npoMbioineHHOM MacniTa6e 6e3 
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ocoobix cnojKHocTeM m KOTopaa wviena 6bt 
rncTepe3nc MeHbiunn, neM y H3BecTHbix 
KOMno3nqnR, coAepwamHX Hanoonee 
Mcno/ib3yeMbie CBH3yioiJHMe BemecrBa, TaKHe KaK 
Si69 h X50S, npn stom ooecneHMBaa, b cnynae 
npMMeHeHna b noKpbiiUKe nHeBMarnMecKoPi 
ujMHbi, a MM6HHO b npoTeKTope: 

M3HOCOCTOHKOCTb H XapaKTepHCTHKH 

MexaHMHecKofi Tflrn TaKue >Ke xopowne nnn 
fla>Ke JiyMLiie, neM y M3BecTHbix KOMno3MU,HH\ 
yKpenneHHbix flByoKucbto KpeMHUfi mjim cawen, 

yMeHbiueHne rncTepe3nca h, 
cneflOBaTenbHO, skohommjo ropioHero m 

- 6onee npOAon>KHTenbHbiH cpOK cny>K6bi 
KapKaca, TaK kbk BHyTpeHHHfl TeMnepaTypa 

nHSBMaTMH6CKO^ LUHHbl BO BpeMfl XOfla 

aBTOMo6miFi ocraeTCfi OTHOcnTenbHO hm3KOH. 

<PnpMa-3anBMT6ribHML^a o6Hapy>KHna, hto 3Ta 
u,enb MOKeT 6biTb AOCiWHyTa npn 

MCnOJlb30BaHMH B pe3MHOBOCl KOMn03HU.HH 

oflHOBpeweHHO aMHHoanKMJianKOKCMCMJiaHa h 
an Kkinan KOKCHCMnaHa , He MMeioi^ero rpynnbi, 
cnoco6HoPi BcrynaTb b peaKU,Mio c anacTOMepoM. 
Pe3MHOBaa KOMno3nu,nfi comacHO H306peTeHMK) 
omnHaeTCfl Tewi, hto coflep>KMT: 

a) no MeHbweM Mepe oamh flueHOBbiPi 
anacTOMep, HMeKDiUHtf KHcnopoAcoAeprcaLAHe 
rpynnbi, 

6) HanoriHMTerib, coctohlij,hh no MeHbtueH 
iwepe nacTUHHo 113 no MeHbweH Mepe oahoix> 
Bei^ecTBa Tuna AByoKMCH KpeMHMH, 
Bbi6npaewioro b rpynne, o6pa30BaHHOH" 
AByoKMCbio KpeMHM« h BemecTBaMH, He 
nsntuoiuMMWcn AsyoKHCHMH KpeMHun, 

MMeiOll^HMM Ha nOBepXHOCTM 

KMcnopoACOAep>Kamne qbyHKu.nn kpsmhmpi , 

b) no MeHbwefi Mepe oaho cBA3yioiij,ee 
Beu^ecTBo, Bbi6npaeMoe M3 rpynnbi, 
o6pa30BaHHOH aMHHoajiKHnanKOKCHCHnaHaMH, 
aMHHoapH/ianKOKCHCHJiaHaMM h 
aMHHoapariKHJiajiKOKCHCHiiaHaMH, npnneM 
rpynnbi anKHnbHaa, apunbHan nnn 
apariKMribHan, npn Heo6xoAHMOCTH, mop/t 6biTb 
3aMeu4eHbi 4>yHKU,HOHanbHbiMM rpynnaMH; 

r) no MeHbLueCi Mepe oaho noKpbiBaiomee 
Beu^ecTBo, Bbi6npaeMoe M3 rpynnbi, 
o6pa30BaHHOH anKH/ianKOKCHCHJiaHaMH, 
apunanKOKCHCHnaHaMH h 

apajiKMnanKOKCHCHnaHaMH, npn stom 
ajiKHiibHafl, apmibHafl h apanKi/inbHan rpynnbi 
bo3mo>kho mop/t 6biTb saMetneHbi 
0yHKi4MOHanbHbiMM rpynnaMH, 3a MCKnioHeHHeM 
aMHHO- h cepocoAep>Kau4MX rpynn. 

M3o6peTeHMe KacaeTca TaioKe M3AenMH\ 
KOTopbie coAep>KaT KOMno3HU,HK) comacHO 

H306peTeHHK), npHHeM 3THMH H3AeJ1HflMH 

flBriflKDTCfl, HanpHMep, nonycpaGpHKarbi, 
npoTeKTopbi Ana nHeBMaTHnecKMx wmh nnn 
onacTHMHbix coeAKHeHi/iPi Ana KpenneHMfl c 

AHHl^eM aBT0M06HJlfl aMOpTH3aTOpOB, paM MJ1M 

TpaBepc, noABecHbie coeAMHeHMH hjim 

nOKpblLUKH. 

KncnopoAcoAep>KaLi^HMH rpynnaMH 
onacTOMepa MoryT 6biTb, b nacTHocTH, 
KapGoHHribHbie (anbAerHA, KeTOH), 

Kap6oKcnnbHbie (KHcnoTa) nnn snoKcnrpynnbi. 

SnacTOMepoM c KHcnopoAcoAep^au^HMH 
rpynnaMH MO>KeT 6biTb CHHTerHHecKHH 
AneHOBbifi snacTOMep, npn stom 
KHcnopoAcoAep>KaiJ4He rpynnbi bboahtca b 
noriHMep bo BpeMH era cHHTe3a hjih nyTeM 
AanbHenujeM oopaooTKM noriMMepa Ana 
BBeAeHHn sthx rpynn. 

B KaHecTBe npHMepa TaKi/ix cHHTeTHHecKHx 
AneHOBbix anacTOMepoB c 
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KHcnopoAocoAep>KaLi4HMH rpynnaMH mojkho 
Ha3BaTb noriHH3onpeHbi, nonn6yTaAweHbi, 
conoriHMepbi 6yTaAneH-H3onpeH (BIR), 
conoriHMepbi 6yraAneH-cTiipon (SBR) hjim 
TepnoriHMepbi 6yTaAneH-H3onpeH-CTnpon 
(SBIR), KOTopbie MOAnqbHu;HpyK)TCfl: 

- jih6o bo BpeMfl cHHTesa nyTeM BBeAeHHfl, b 
npou,ecc 3MynbrHpoBaHHa, MOHOMepa, TaKoro 
KaK anKHJiaKpHJiaT hjim ariKHnMeTaKpHnaT, 
npeBpau^eHHbiPi nyTeM AanbHeniiiero 
noAKMcneHHfl b Kap6oKCHnbHyio rpynny, hum 
rnMu,MAMJiaKpMnaT mjim mMU,MAMnMeTaKpMnaT, 
KOTopbie AaeT nojiMMep c snoKCMrpynnaMH 
BAorib u,enH, 

- jih6o Ha KOHu,e u;enM b KOHU,e CMHTe3a b 
opraHHnecKOM pacTBope, HanpHMep, c 
nHTMHopraHHHecKHM KaTaxiMsaTOpOM, nyTeM 
Mcnorib30BaHMfl coeAMHeHMfl, TaKoro KaK 
AMariKMJic^opMaMMA, KOTopbie npHBHBaeT 
anbAerHAHyio rpynny Ha KOHU,e u,enn, 

- jihGo Ha u,enM b KOHi^e CMHTe3a nyTeM 
AanbHe^tue^ o6pa6oTKH c noMoiAbio peaKTMBOB, 
raKHX, KaK asoKapooKcnnaTbi hjim 3aMeu4eHHbie 
a3MAMAbi c KHcnoTHbiMH HJiH KeTorpynnaMM. 

flneHOBbiH snacTOMep c 

KHcnopoACOAep>Kau4MMM rpynnaMH - sto, 
npeHMyiAecTBeHHo, HaTyparibHbiM KaynyK. 
flei^CTBMTeribHo, H3BecTHo, hto oh MMeer TaKHe 
rpynnbi name Bcero b pe3yribTaTe OKHcneHMH, 
KOTopoe npOMCXOAMT BO BpeMfl 
TepMOMexaHMHecKMx onepau,MH, 
ocymecTB/ifleMbix b npouecce nonyneHMfl 
snacTOMepHbix KOMno3Mi4Mfi. 

K0Mn03MU,Mfl MO>KeT coAep>KaTb oamh HJIH 

HecKoribKo AneHOBbix anacTOMepoB c 
KHcnopoACOAep>Kau4MMM rpynnaMH, HanpHMep 
oHa MO>KeT coAep>KaTb Kyna>K HaTyparibHoro 
KaynyKa m oahoto nnn HecKoribKHX 
CHHTeTHHeCKHX A^eHOBbix STiacTOMepoB c 
kh cn o p o aoo Ae p>Ka m h m h rpynnaMH. 

KoMn03HU,Hfl MO>KeT COAep>KaTb TOJlbKO oamh 
HT1H HeCKOJlbKO AMeHOBblX SJiaCTOMepOB c 

KHcnopoAcoAepjKaL^HMH rpynnaMH, nnn OHa 
MO>KeT coAep>KaTb KpoMe oAHoro mhm 
HecKoribKMX snacTOMepoB c 

KHcnopoAOCOAepjKau^HMH rpynnaMH oamh mjim 
HecKoribKo APyrMX aushobux snacTOMepoB, 
riHiueHHbix KHcnopoAcoAep?KaLi^Hx rpynn, 
npnneM 3tm snacTOMepbi, HanpHMep 
roMonoriHMep, nonyMeHHbi^ noriMMepH3au,Me^ 
conpn>KeHHoro AneHOBoro MOHOMepa, coAep>KMT 
ot 4 ao 12 aTOMOB yrnepoAa, hjih conoriHMep, 
nonyneHHbiPi conanHMepM3au,MeH OAHoro mjim 
HeCKOJlbKHX AUSHOB, conpfl>KeHHbix Me>KAy 
CO6OH HflH C OAHHM HJIH HeCKOJIbKHMH 
BHHMJiapOMaTMHeCKHMH COeAMHeHMflMM, 

coAep>KHT ot 8 ao 20 aTOMOB yrnepoAa h npn 

Heo6xOAMMOCTH OAHO aKpHJIOHMTpHJIOBOe 

coeAMHeHHe. 

B KanecTBe conpjweHHbix AMeHOB 
noAxoAfli^MMM flBfiJiiOTCfl 1 ,3-oyTaAMeH, 
2-MeTMn-1 ,3-6yTaAMeH, 2,3-AM(ariKHJi C1-C5) 
1 ,3-GyraAMeHbi, TaKHe KaK, HanpHMep, 
2,3-AMMeTnn-1 ,3-6yTaAneH, 

2.3- AH3Tnn-1 .S-eyTaAMeH, 
2-MeTHn-3-3THJi-1 ,3-6yTaAMeH, 
2-MeTHJi-3-M3onponMJi-1 ,3-6yTaAHeH, 
qbeHMJi-I.S-eyTaAweH, 1 ,3-neHTaAHeH, 

2.4- reKcaAneH h t A- 

B KanecTBe BHHHJiapoMaTHHecKHX 

COeAM HeH H ^ nOAXOAHLUHMH ABJlfllOTCa CTHpon, 

opto, MeTa, napa-MeTHJicTHpon, KOMMepMecKafi 
cMecb "BHHHn-Tonyon", napa-TpeT. 6yTHJi 
CTHpon, MeTOKCHCTHponbi, xnopcTHponbi, 

BMHMnMe3HTMneHbl,. AHBHHHn6eH3on, 
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BMHMnHa4)TanMH n t.A- 

CononnMepbi MoryT coAepwaTb, HanpuMep, 
ot 99 ao 20 Mac.% A^eHOBbix eAMHMU, n ot 1 flo 
80 Mac.% BUHnnapOMaTMMecKnx eAMHMU,. 

rionnMepbi, oSnaAaio^ne 
KucjiopoAcoAepKaiAHMM rpynnaMM nnn He 
o6naAaK>mne mmm, MoryT MMeTb nio6yK0 
m m KpocTpy KTy py , KOTOpafl 33BHCMT OT 
ncnonb3yeMbix ycnoBMft nonMMepn3au.nn, b 

MaCTHOCTM OT npMCyTCTBMfl MflM OTCyTCTBMfl 

MOAUcfDMKaTopa m/mjih AecTpyKrypMpyjoLuero 
Beo^ecTBa m ot ncnonb3yeMoro Koni/MecTBa 
MOAUcjDMKaTopa hjih AecT py icry pH py K)iAe ro 
BeLAecTBa. rioriMMepbi MoryT 6biTb b bma© 
6noK-nonnMepOB, CTaTMHecKMX, 
nocneAOBaTen bH bix, m MKponocneAQBaTen bHbix 
nonnMepoB m T.A n ohm MoryT 6biTb nonyneHbi b 
BUfle AHcnepcuH mjim pacTBopa. 

ripeAnOHTMTenbHblMM CHHTeTMHeCKMMM 

AMeHOBbiMM anacTOMepawiM, He MMeroiAMMM 
KMcnopoACOAep>KaiAMX rpynn, MoryT 6biTb 
noriM6yTaAneHbi m, b MacTHoc™, Te, 
coAep>KaHMe 1 ,2-CBfl3eM b KOTOpbix cocTaanfleT 
ot 4 ao 80%, m Te, KOTOpbie m Me jot 6onee 90% 
1.4-L4MC CBA3ePi, nojiMM3onpeHbi, conojiMwiepbi 
6y TaAM e h -ct m pon n, b HacTHocTM, re, 
coAep>Ka h Me cTMpona b KOTopbix paBHO ot 5 ao 
50 Mac.%, 6onee npeAnoHTHTenbHO, ot 20 ao 40 
Mac.%, coAep>KaHMe 1 ,2-CBfl3efi 6yTaAfieHOBotf 
MacTM paBHO ot 4 ao 65%, coAep»<aHMe 
1,4-TpaHC CBfl3etf paBHO ot 30 ao 80%; Te, 
o6"mee coAep>KaHMe apoMaTMHecKMx 

COeAMHeHMM B KOTOpblX paBHO ot 5 ao 50%, a 
TeMnepaTypa CTeKnoBaHMfl (Te) paBHa ot 0 ao 
-80 °C, m, b nacTHOCTM, Te, coAepKaHMe 
CTMpona b KOTopbix paBHO ot 25 ao 30 Mac.%, 
coAep>KaHMe BMHMnoBbix CBfl3etf 6yTaAMeHOBoPi 
MacTM paBHO ot 55 ao 65%, coAepKaH m e 
1,4-TpaHC CB*3efl paBHO ot 20 ao 25%, a 
TeMnepaTypa CTeKnoBaHMfl paBHa ot -20 ao 
-30 °C. 

B cnynae cononMMepoB 

6y Ta am e h -ct m pon-M 30 n pe h noAxoA^iMMMM 
ABnaraTcn Te, coAepwa h m e CTMpona b KOTopbix 
paBHO ot 5 ao 50%, npeMMymecTBeHHo, ot 10 
AO 40%, coAepxaHMe M3onponeHa ot 15 ao 60 
Mac.%, npeMMymecTBeHHo, ot 20 ao 50 Mac. %, 
coAep>KaHMe 6yTaAMeHa ot 5 ao 50%, 
npeMMymecTBeHHo ot 20 ao 40 Mac.%, 
coAep>KaHMe 1,2-CBfl3efi 6yTaAneHOBOM Hacrw ot 
4 ao 85%, coAepKaHMe 1,4-TpaHC CBfl3etf 
6yTaAneHOBoR nacTM ot 6 ao 80%, coAep>KaHMe 
1,2-CBfl3eM nntoc - 3,4 M3onpeHOBOM MacTM ot 5 
AO 70% m coAe pxca H m e 1 ,4-TpaHC CBfl3eM" 
M3onpeHOBOM HacTM ot 10 ao 50%. 

rionMMepbi, He MMeioiAMe 

KMcnopoAcoAepxaiAMX cf)yHKL4MOHanbHbix rpynn, 
MoryT 6biTb cnapeHHbiMM m/mhm 3Be3Aoo6pa3HO 
pa3BeTBneHHbiMM MnM MMeTb 4)yHKi4MOHanbHbie 

COeAMHeHMfl CO CBfl3yiOLHMM Beii^eCTBOM M/MnM 

BemecTBOM, cnoco6cTByiOLHMM 
3Be3Aoo6pa3HOMy pa3BeTaneHMto MnM 

4)yHKU,MOHanbHOMy COGAMHGHMtO. 

npeMMytAecTBeHHO, anacroMepHafl nacTb 

KOMn03MI4MM COrnaCHO M306peTeHMHD COAep>KMT 

no MeHbwefi Mepe 50 Mac.% snacroMepa MnM 
anacTOMepoB c KMcnopoACOAep>KainMMM 
rpynnaMM, to ecTb BecoBoe cooTHOtneHMe 
anacTOMepa MnM anacTOMepoB c 
KMcnopoAcoAop>KaiAMMM rpynnaMM m 
onacTOMepa MnM anaoroMepoB oe3 
KMcnopoACOAep>KaiAMX rpynn, oonbwe, neM 1. 
npeMMymecTBeHHo, anacroMepHafl nacTb 

KOMn03Ml4MM COmaCHO M306peTeHMIO COAep>KMT 

no MeHbiuePi Mepe 50 Mac.% HaTypanbHoro 
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Kay^-iyKa. 

B KOMno3MU,MM comacHO M306peTeHMtO 
HanonHMTeneM TMna AsyoKMCM KpeMHMfl MO>KeT 
GbiTb BemecTBO, He flanfljomeecfl AByoKMCbK) 
KpeMHMfl, ho MMeioiqee Ha noBepxHOCTM 
KMcn opoACOAe p>Ka L14M e coeAMHeHMJi KpeMHMfl, 
HanpMMep cawca CSDP 

(yrnepoAHO-KpeMHe3eMHbiM AByxcjDa30BbiM 
HanonHMTenb), MMetomafl Ha noBepxHOCTM 
yrnepoAHyK) dpa3y m cpazy, cocTOflinyio M3 
oSnacrefi c TOHKOM3MenbMeHHOM AsyoKMCbto 
KpeMHMfl. HanpMMep, TaKoe BemecTBO onMcaHo 
b AOKnaAe 24 (Meeting ACS, Rubber Division, 
Anaheim, Califomie, 6-9 Mafl 1997). 

BeiAeCTBaMM, OTnMHHbIMM OT AByOKMCM 
KpeMHMfl, MMeiOLL^MMM Ha nOBepXHOCTM 

KMcnopOACOAep>KaLAMe coeAMHeHMfl KpeMHMfl, 
MoryT 6biTb HaTypanbHbie anioMOCMnMKaTbi, 

TaKMe K3K CenMOnMT MnM CMHTeTMHeCKMe 

anHDMocMnMKaTbi, oca>KAeHHbie M3 pacTBopa, 
coAep>KaiAero aniOMOCMnMKaT mjim CMecb 
anioMMHaTa m cwnMKaTa. 

HanonHMTeneM TMna abvokmcm KpeMHMfl 
npeMMyiAecTBeHHO HBnfleTCH AByoKMCb 
KpeMHMJi, m, npeAnoMTMTenbHo, ocew<AeHHafl 
AByoKMCb KpeMHMfl. B KanecTBe oca>KAeHHOM 

AByOKMCM KpeMHMfl MO>KHO HaSBaTb, C OAHOM 

CTopoHbi, npeAcraBneHHbie b npoAawe AByoKucn 
KpeMHMfl, c yAenbHOM noBepxHocrbto "BET" ot 
100 ao 300 M 2 /r, npeMMytAecTBeHHO ot 120 ao 
250 M 2 /r. C APyro^ CTopoHbi, b KanecTBe 
HeorpaHMHMTenbHbix npMMepoB AByoKMcefi 

KpeMHM5l MO>KHO Ha3BaTb AByOKMCM KpeMHMfl 

4)MpMbi DEGUSSA YnbTpacnn VN3, cfwpMbi Poh 
nyneHK Ueocnn 175MP MnM cJwpMbi Akzo 
KS404, QTnMMaioiJUMecfl BbicoKofi CTeneHbto 
AMcneprMpyeMOCTM . 

BnaronpMfiTHbi^ acjxfceicr 6yAeT 
MaKCMManbHbiM b KOMnosML^MM comacHO 

M306peTeHMK) C AByOKMCbtO KpeMHMfl, 

o6naAaiomeM BbicoKoR CTeneHbio 

AMcneprMpyeMOCTM, to ecTb c nto6oR AsyoKMCbto 
KpeMHMA, MMeiomeft 3HaHMTenbHy»o cnoco6HocTb 
k AeaarnoMepauiMM m A^cneprMpoBaHMio b 
nonMMepHOM MaTpML^e, hto mojkho Ha6nK>AaTb c 
noMoiAbK) aneicrpoHHbix MnM onTMHecKMX 
MMKpocKonoB Ha tohkmx cpe3ax. CTeneHb 
AMcneprMpyeMOCTM AByoKMCM KpeMHMfl mo>kho 
TaioKe oL^eHMTb c noMombio ynbTpa3ByKOBoro 
TecTa Ha cnocoGHOCTb k AesarnoMepauiMM, c 
nocneAyioii^MM M3MepeHMeM, nyTeM AMc(>paKL^MM 
CBeTa Ha rpaHynoMeTpe, pa3Mepa nacTMU, 
AByoKMCM KpeMHMfl, HTo6bi onpeAenMTb mx 
cpeAHMM A^aMeTp (D50) M KOacflCjDML^MeHT 
Ae3arnoMepai^MM (Fd) nocne 

Ae3arnoMepM3aL4MM, KaK onMcaHo b 3a«BKe Ha 
naTeHT EP-A-0520860 nnvi b craTbe, BbiLueAiueM 
b >KypHane Rubber World, MioHb 1994, c. 20-24, 
noA Ha3BaHMeM "Dispersibility measurements 
of prec. silicas". 

B KaMecTBe HeorpaHMMMTenbHbix npMMepoB 
npeAnoHTMTen bHbix AsyoKMcei^ KpeMHMW c 
BbicoKOM CTeneHbto AUcneprMpyeMoc™ mo>kho 

Ha3BaTb AByOKMCM KpeMHMfl, MMeiOLAMe 

yAenbHyio noBepxnocTb "BET" ot 120 ao 250 
m 2 /r, yAenbHyio noBepxHocTb "CTAB" ot 1 20 ao 

240 M 2 /r M, B HaCTHOCTM, A B yOKMCM KpeMHMFl, 

onMcaHHbie b eBponeficKMX 3aflBKax Ha naTeHT 
EP-A-01 57703 M EP-A-0520862 MnM AByoKMCb 
KpeMHMW flepKacMn KS430 KOMnaHMM Akzo, 
AByoKMCb KpeMHM^ HI-SIL 2000 KOMnaHMM PPG, 
AByoKMCb KpeMHMfl LJeocMn 1165 MP KOMnaHMM 
PoH-nyneHK, AByoKMCb KpeMHMfl BV3370GR 
KOMnaHMM Degussa, AByoKMCb KpeMHMfl L4eonon 
8741 n 8745 KOMnaHMM Huber. 
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yfleiibHafl noBepxHOCTb "CTAB" onpeAeneHa 
no MeTOfly NFT 45007 ot Hoa6pn 1987. 
YAenbHaa noBepxHOCTb BET onpeAeneHa no 
MeTOAy BRUNAUER, EMMET, TELLER, 
onucaHHowiy b "The Journal of the American 
Chemical Society", t. 60, c.309, cfespanb 
1938, cooTBeTCTByiOLijeMy Hopiwe NFT 45007 ot 
HOfl6pfl 1987 roAa. 

HanonHnrerib MO>KeT coAep>KaTb oaho mjih 
HecKoribKO BemecTB Tuna AByoKMCM KpeMHMfl, 
HanpuMep CMecb pa3Hbix AByoKucePi KpeMHMH, 
cwiecb paaHbix ca>K CSDP nnn CMecb oahoh" mjih 
HecKonbKnx AByoKucePi KpeMHMH c oahoH nnn 
HecKOJibKMMH carcaMM CSDP nnn oahmm nnn 
HecKoribKMMn aniOMOCMnMKaTaMM, ho, 
npeAnoHTMTenbHo, HanoriHMTenb TMna AByoKMCM 

KpeMHklfl COCTOMT M3 OAHOM" HJ1H HeCKOflbKMX 

AByoKucew KpeMHun. 

HanojiHUTerib MoaceT, Kpoiwe Toro, 
coAep>KaTb BeiAecTBa, KOTopbie He ABnaiOTCfl 
Beu^ecTBaMM TMna AByoKMCH KpeMHwa, KaK, 
HanpuMep, cawa nnn Genbie HanoriHUTenn, 
TaKne KaK Men, KaonnH, rwAPOOKMCb anioMUHUfl. 

flnfi ncnonb30BaHMfl b KOMno3Mi^nsx 
cornacHO M3o6peTeHMK> noA*oAflT Bee csokm, 
MMeiomMec* b npoAa>Ke nnn TpaAMMMOHHO 
ncnonb3yeMbie b lUMHax n, b HacTHocTM, b 
npoTeKTopax ujmh, a TaioKe ca>KH, 
MOAnc|3Mi4MpoBaHHbie Ha noBepxHocTM nyTeM 
npuBUBKM opraHMHecKMX paAMKanoB. 
KonimecTBo npucyTCTByraiAeCi ca>KM MoweT 
wieHHTbCfl b ujupoKMX npeAenax, npn stom 
noHfiTHO, mto newi Bbitue 6yAeT npoL^eHTHoe 
coAep>KaHMe BemecrBa Tuna abyokhcm KpewiHun, 
TeM 6onee 3HaMMTenbHbiM oyAeT ynyMLueHne 
cbomctb KOMno3Mi4MH. EcnM Mcnonb3yioT ca^Ky, 

TO ee KOnMMeCTBO AOn>KHO 6blTb TaKOBO, MTOObl 

MaccoBoe oTHoweHMe BemecTBa TMna AsyoKHCH 
KpeMHMfl k cswce 6bino 6onbiue 1 nn6o paBHO 1 
n, npeAnoHTMTenbHO, 6onbi±ie 2 nn6o paBHO 2. 
ripeAnoHTMTenbHo, BemecTBO Hnn BemecTBa 

Tlina AByOKMCM KpeMHMfl COCTaBnRK5T OT 50% ao 

100% o6u4eM Maccbi HanonHHTenn. 

Hanpwviep, HanonHMTenb MMeeT ot 50 ao 

100 MaC.% OCaWeHHOM AByOKMCM KpeMHMR, 

yAenbHas noBepxHOCTb "BET" KOTopofc" 
cocTaBnaeT ot 100 ao 300 m 2 /r, 
npeAnoHTMTenbHO ot 120 ao 250 M 2 /r, m ot 
50 ao 0 wiac.% ca>KM, yAenbHaa noBepxHOCTb 
"BET" kotopom paBHa ot 25 ao 160 M 2 /r. 

npeAnoHTMTenbHO, HanonHMTenb 
cocTaBnfleT ot 30 ao 70 Mac.% no OTHOiueHMio k 
Macce anacToiwepa nnn coBOKynHocTH 
anacTOMepoB. 

B CBA3yioi4eM Be me ct Be b) no M3o6"peTeHWO 
anKkinbHan, apunbHaa nnn apanKunbHan rpynnbi 
MoryT 6biTb, b cnynae HeooxoAMMocTM, 
3aMeiAeHbi otyHKUMOHanbHbiMM rpynnaMM, 
HanpuMep ranoreHaiwn, awinHorpynnaMU, 
anKOKcujibHbiMM , scpupHbiMM rpynnaMM. 

npenMyu^ecTBeHHO, CBH3yiOLnee Beu^ecTBO 
b) no M3o6peTeHMK) coot b eTCT ByeT cfcopMyne: 

NH 2 -R 1 -Si(OR 2 )3. n (R 3 ) n 

b KOTopovi n - 0, 1 nnn 2, 

R 1 - yrneBOAopoAHas rpynna, coAepwamafl 
ot 1 ao 20 aTOMOB yrnepoAa, 

OR 2 - an kokcm rpynna, coA©P>Kainafl ot 1 ao 
20, npeAnoMTHTenbHO, ot 1 ao 5 aTOMOB 
yrnepoAa, npitneM R 2 - yrneBOAopoAHafl 
rpynna, rpynnbi OR 2 , ecnn mx HecKonbKo, 
Moryr 6biTb MAeHTMMHbiwin nnn pa3HbiMM, 

R 3 - yrneBOAOpoAHafl rpynna, coAep>Kamafl 
ot 1 ao 20, npewMymecTBeHHO ot 1 flo 5 aTOMOB 
yrnepoAa, npimeM rpynnbi R 3 , ecnn nx ABe, 
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Moryr 6brrb MAeHTUHHbiMM nnn pa3Hbiwin. 

B KanecTBe npwwepoB TaKkix coeAHHeHM^ 

MO>KHO Ha3BaTb 3-aMMHOnponMnTpM3TOKCM {WTUA 
TpMMeTOKCM) cunaHbi, 

2- aMHH03TMnTpM3TOKCM(MnH 
TpHMeTOKCH)CHnaHbl, 

3- aMHHonponnnAM3TOKCM(nnn 

AMMeTOKCM)3THnCHnaHbl, 

3-aMMHonponnnMOH03TOKcn(iinn 
AnanKnn nnn AnapuncunaHbi. 

KOMn03HI4Mfl MO>KeT MMeTb oaho 
HeCKOJlbKO H3 3TMX CBfl3yiOIJ4MX BemecTB. 

ripenMyiAecTBeHHO, b KOMno3M4HM cornacHO 
U3o6peTeHMK) cooTHOLueHne Me>KAy MaccoK 
CBR3yK)inero Beu^ecTBa b) unn coBOKynHOCTM 
CBfl3yioi4MX BeiAecTB b) m MaccoM BemecTBa 
™na AByoKMcn KpeMHMfl . nnn coBOKynHocTM 
Beii^ecTB Tuna AByoKucn KpeMHMfl paBHO ot 0,01 
AO 0,20 n, 6onee npeAnoMTMTenbHO, ot 0,02 ao 
0,10. 

B noKpbiBaiomeM BemecTBe r) no 
M3o6peTeHMHD anKunbHan, apunbHaa nnn 
apanKMnbHan rpynnbi MoryT 6biTb, npw 

HeoSXQAM MOCTM , 3aMeil^eHbl 4)yHKL^HOHanbHblMM 

rpynnawin, 3a ncKnioHeHneM aMMHorpynn nnn 
cepocoAepwaLAnx rpynn, HanpuMep ranoreHaMM, 
anKOKCMnbHbiMM nnn 3c|5VipHbiMM rpynnaMH. 

FlpeAnoHTHTenbHo, noKpbiBaioiAee BemecTBO 
r) cooTBeTCTByeT 4)opMyne: 

R 4 -Si(OR 6 )3-n(R 6 )n 

b KOTopofi n - 0. 1 nnn 2 

R 4 - yrneBOAopoAHaa rpynna, coAep>»<aL4ayi 
ot 1 ao 20, npeuMymecrBeHHo ot 10 ao 20, 
aTOMOB yrnepoAa, 

OR 5 - anKOKcn rpynna, coAep>Kai4afl ot 1 
AO 20 aTOMOB yrnepoAa, npuneM R 5 - 
ymeBOAOpoAHan rpynna, rpynnbi OR 5 , ecnn \ax 
HecKonbKo, MoryT ObiTb HA©HTHHHbiMM unn 

paSHblMM, 

R 6 - ymeBOAopoAHan rpynna, coAep>KaiAafl 
ot 1 ao 20 aTOMOB ymepona, npumeM rpynnbi 
R 6 , ecnn mx ABe, MoryT 6biTb MAeHTMH h bi m m MnM 

pa3HblMM. 

npMMepoM noKpbiBaKDinero Beu^ecTBa r) 
MoryT 6biTb neHTa(Mnw reKca MnM 

OKTa)AeL4MnTpM3TOKCM(MnH TpMMeTOKcn)cnnaHbi , 

neHTa (MnM reKca MnM OKTa)AeL\nnAM3TOKCM(MnM 
AMMeTOKCM)MeTMn MnM STMncMnaHbi, neHTa(MnM 
reKca MnM oicra)AeL4Mn MOH03TOKCM(MnM 

MOHOMeTOKCM)MeTMn MnM 3TMnCMnaHbl. 

npeMMymecTBeHHo, b KOMno3Mi4MM cornacHO 

M306peTeHMK) COOTHOLLieHMe Me>KAy MaccoM 

noKpbiBaiomero Bei^ecTBa r) MnM coBOKynHOCTM 
noKpbiBaiOLUiMx BeujecTB r) m MaccoM BeLAecTBa 

TMna AByOKMCM KpeMHMfl MnM COBOKynHOCTM 
BemeCTB TMna AByOKMCM KpeMHMfl paBHO OT 0,01 

AO 0,20 m, npeAnoHTMTenbHee, ot 0,02 ao 0,10. 

KoMno3Mi4Mfl cornacHO M3o6peTeHMio MO)KeT 
cTpyioypMpoBaTb noA B03AetfcTBMeM cepbi, 
nepoKCMAOB, ©MCManeMMMAOB c cepofi MnM 6e3 
Hee, noA B03Ae ct bm eM APyrMx 
CTpyfcrypMpyiou^Mx BemecTB, MnM OHa MO>KeT 
6biTb nMtueHa cTpyicrypMpyioiAe^ CMcreMbi, ecnM 
coAep>KMT TepMonnacTMnecKMe snacTOMepbi. 

KoMno3Mi4Mfl cornacHO M3o6peTeHMio MO>KeT 
TaioKe coAep>KaTb ApyrMe KOMnoHeHTbi m 

A06aBKM, o6bMHO MCnonb3yeMbie B pe3MHOBblX 

cMecyix, HanpMMep nnacTMcpMKaTOpbi, nMrMeHTbi, 
aHTMOKCMAaHTbi, CTpyKTypMpyiOLAMe ycKopMTenM, 
Macna An J? HanonHeHMsq, cBA3yioL^Me BemecTBa, 
He RBnfliOLi^Mecfl aMMHoanKMnanKOKCMCMnaHaMM, 
noKpbiBaiomMe Beu^ecTBa, He ABnfliOLi^Mecfl 
anKMnanKOKCucMnaHaMM. n peAnoHTMTenbHO, 

ecnM B KOMnOSML^MM MMeMDTCn CBfl3yK)l4Me 
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Beu^ecTBa, He flBnnioLUMecfl 
aMMHoanKunaLnKOKCucujiaHaMM, m/mjim 
noKpbiBaioinne BemecTaa, He nsnfuowyieca 
anKunanKOKcucunaHaMU, Macca stmx Beu^ecTB 
MeHbtue Maccbi aMMHoanKunanKOKCucunaHOB 
nnn anKunanKOKcucujiaHOB cooTBeTCTBeHHO. 

Koivino3Mi4Mfl cornacHo n 306 peTe h m fo MO>KeT 
6biTb nonyneHa M3BecTHbiMM cnoco6aMM 
TepMOMexaH M^ecKoti o6pa6oTKM KOMnoHeHTOB b 
oauh nnn HecKonbKO STanoB. HanpuMep, ee 
mo>kho nonyMMTb nyTeM oflHosTanHOM 

TepMOMexaHMMeCKOM o6pa60TKM B 3aKpb!TOM 

CMecnTene, KOTopaa AnMTca 6-10 MUHyT co 
cpeAHeK CKOpocTbKD nonacrefi cMecnTerm 50 
ooopoTOB b MMHyTy, flo Tex nop, noKa 
TewinepaTypa He onycTMTCH ao 170 °C, mjim 
nyTeM o6pa6oTKM b Asa 3Tana b 3aKpbiTOM 
CMecnTene, KOTopbie AnflTCfi cooTBeTCTBeHHO 
4-6 MUHyT m 3-5 MMHyT ao MaKCMManbHoro 
naAeHMB TeMnepaTypbi ao 170°C > 3a kotophmh 
cneAyeT 3Tan OKOHnaTeribHoPi oGpaooTKM, 
ocymecTBnfleMbifi npM 80 °C, Ha kotopom 
bboahtch cepa m ycKopnTexib, b cnynae 
KOMno3ML\nn, ByjiKaHM3MpyeMofi cepow. 

KoMno3nuM»o cornacHo n3o6peTeHmo mo>kho 
McnoribsoBaTb, Hanpuwiep, Ann npOM3BOACTBa 
npoTeiaopoB Ann nHeBMaTuwecKMX lumh, 
coctohlamx M3 noBepxHocTHoro cnon, 
KOHTaKTupyiomero c 3eMnefi, n noAcnofl, 
pacnono>KeHHoro Me>KAy noBepxHOCTHbiM cnoeM 
i/i MeTannoM. KoMno3MUkw noBepxHocTHoro 

CnOfl, KOTOpblfi ROnweH 6"blTb pe3HCTeHTHblM 
B03AePlCTBHflM AOpO>KHOrO nOKpblTMfl, B 

HacTHOcTM M3Hocy, HMeeT 6onee BbicoKMfi 
npoL^eHT HanonHMTejifl, Meiw KOMno3nm^ 
noAcnoa, KOTOpsw pprvKHa 6biTb MeHee 
rncTepe3MCHoCi m Ann KOTOpoPt cneijManbHO 
aAanTupoBaHa accoL\nai4M5i AByoKucn KpeMHMfl m 
cnaoo yKpenrmioineM ca>Kn cepuPi 500, 600 nnn 
700, Hanpwviep ca>Kn N683 nrjM N765. 

H3o6peTeHne unmocTpupyeTCfl npuwiepaiwn, 
KOTopbie npeACTaBneHbi Hw>Ke n KOTopbie He 
orpaHMHMBaioT o6"beM M3o6peTeHMfl. 

Bo Bcex npMMepax, ecriM HeT ocoooro 

o603HaMeHMfl , KOMn03MLJMM RBiOTCR B MaCCOBblX 
MaCTflX. 

B 3tmx npMMepax, KOTopbie MoryT 

COOTBeTCTBOBaTb MJ1M He COOTBeTCTBOB3Tb 
MSOGpeTeHHK), CBOMCTBa KOMn03MlJMM M3MepflK)T 

cneAyioiniiM o6pa30M: 

nnacTHHHocTb no MyHM 

RnacTUHHocTb no MyHM ML (1+4) 
H3MepfieTcn npn 1 00 °C cornacHo Hopwie ASTM 
D-1646. 

PeoMeTpufl 

PeoMeTpn^ecKne nsMepeHun 
ocyiAeCTBfiflioTCfl nyTeM M3MepeHMfl nap Ha 
peowieTpe MoHcaHTo, MOAenb 100S, m ohm 
cneAyeT 3a npoLjeccoM BynKaHM3ai4HM, 
onpeAennfl Bpewm To b MMHyTax, KOTopoe 
cooTBeTCTByeT 3aAep>KKe BynKaHM3ai4MM, m 
BpeMfl T99 b MMHyTax, KOTopoe cooTBeTCTByeT 
99% M3MepeHHOM MaKCMMaxibHOii napbi. 

TBepAOCTb no lilopy 

TBepAOCTb no Lilopy A M3MepfleTca npM 
23 °C cornacHo HopMe ASTM 2240-91 . 

Koact>ct»MUMeHT yAnMHeHM^ 

KoacficfiML^MeHTbi yAnMHeHMfl M3MepnioT npM 
100% (MA100) m npM 300 (MA300) cornacHo 
HopMe HC037-1977. 

CooTHOiueHMe MA300/MA100 - noKa3aTenb 
B3aMMOAe«CTBMfl snacTOMep-HanojiHMTexib m 
noKa3aTenb ycMJieHMfl: Ae^cTBMTenbHO, KorAa 
3to cooTHonieHMe yBeriMHMBaeTcfl, MCTMpaHMe 
yMeHbLuaeTCfl m pesMCTeHTHocTb 
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yBeriMHMBaeTcn. 

noKa3aTenn M3MenbHeHMfl no CKorry 

3tm noKa3aTenM M3MepflKDTcn npM 23 °C. 
OnpeAenflioT npoMHocTb Ha pa3pbiB (FR) b Mlla 
m yAnMHeHMe npn pa3pbiBe (AR) b %. 

rncTepe3MCHbie noTepn (PH) 

rMcrepe3MCHbie noTepn (PH) mjim mcTepe3MC 
M3Mep«K)TCfl MeTOAOM no OTCKOKy npM 23 °C M 
npM 60 °C cornacHo HopMe HCO R17667 m 

Bbipa>KaKDTCfl b %. 

M3MepeHMfl cfcneKCOMeTpoM 

rioBbiLiieHMe TeMnepaTypbi T1-T2 b °C 
onpeAenfleTCfl c^neKcoMeTpoM cornacHo HopMe 
ASTM D623. Oho xapaicrepM3yeT HarpeBaHMe 
BeunecTBa npw MexaHnnecKOM Harpy3Ke. 

flMHaMHwecKne csowcTBa npu 23°C 

OnpeAerwiOT MOAynb anacTMHHOCTM E' b 
Mlla, KOTopbifi xapatcrepM3yeT >KecTKOcTb, a 
TaioKe TaHreHC AenbTa (tg del), KOTopbiM 
ABnneTcw MaKCMManbHbiM TaHreHCOM yma 
noTepb m KOTopbiM xapaKTepM3yeT rMCTepe3Mc. 
3tm M3MepeHMfl ocyiiiecTBnflioTCH cornacHo 
HopMe ASTM-D2231-71. 

A6pa3MBHblM M3HOC 

A6pa3MBHbifi M3HOC M3MepneTcn 
oTHOCMTenbHO^ noTepeM o6"beMa cornacHo 
HopMe flMH 53-516. 

npMMep 1 

I4enb sToro npMMepa - cpaBHMTb komho3mumm 
HaTypaxibHoro Kaynyira c HanoriHMTeneM M3 

AByOKMCM KpeMHMfl YnbTpacMJi VN3 Cj^MpMbl 

Degussa. 3tm KOMno3Mi4MM npeACTaBneHbi b 
Ta6n. 1. B hmx npMMeHniOT, b cnyHae npo6bi 1, 
cMecb aMMHonponMfiTpM3TOKCMCMnaHa A1100 m 
reKcaAei^MnTpMMeTOKCMCMnaHa Si116, b cnynae 
npo6bi 2, ToribKO A1100, b cnyMae npo6bi 3 - 
TonbKo Si 11 6 m b cnynae npo6bi 4 - 
KnaccMHecKoe cBn3yioinee BemecTBO Si69. 
npo6a 1 cooTBeTCTByeT M3o6peTeHMK), npo6bi 
2-4 yiBJiJiiOTCfl cpaBHMTenbHbiMM, He 

COOTBeTCTByiOlJ^MMM M30GpeTeHMH3, npMHeM 

npo6a 4 HanfleTCH TMnMHHOti Ann M3BecTHOM 
KOMno3ML\MM, cny>KaiAeM ccbinKoPi. Bee stm 
coeflMHeHMfl BynKaHM3npyioTcn cepow. 

KoMnoHeHTbi MMetOT cneAyHDLUMe 
xapaKrepucTMKn: 

HaTyparibHbi^ nriacTMC})M4MpOBaHHbi^ 
KaynyK no MyHM ML 1+4 npu 100°C paBeH 60. 

- flByoKMCb KpeMHMfl YribTpacMn VN3 cfjMpMbi 
fleryeca c yAQ-nbHOM noBepxHOCTbto CTAB 164 m 
2 /r, cpeAHMM AnawieTpoM nacTML^bi nocne 
Ae3arnoMepauMM D50=8 mkm m K03c|Dc}DMi4MeHTOM 
Ae3amoMepai4MM Fd=3 mji. 

- Cunan Si69 >kmakmm (ftupMbi fleryeca. 

AMMHOnponMJlTpMSTOKCMCMJiaH A1100 
CjDMpMbl KDhmoh Kap6MA- 

reKcaAeL^MriTpMMeTOKCMCMnaH Si 11 6 
cjDMpMbi fleryeca. 

AHTMOKCMAaHT: N-(1 ,3-AHMeTMn6yTMfi) 
N'-cfjeHMn-n-cf)eHMJieH A^aMMH. 

- napac+JMH: CMecb KpynHOKpMCTanriMHecKMx 

M MMKpOKpMCTannMHeCKMX BOCKOB. 

- CyribcjDeHaMMA- 
N-i^MKnoreKCMn-2-6eH30TMa3MJicynbC|DeHaMMA- 

KoMno3ML^MM An« npo6 1-4 nonyneHbi nyTeM 
Mcnorib30BaHMfl Bcex MHrpeAMeHTOB, KpoMe 
cepbi m ycKopMTejin, c noMOiAbto 
TepMOMexaHMHecKOM o6pa6oTKM b 1 3Tan b 

3aKpblTOM CMeCMTene, KOTOpblM AnMTcn 
npMMepHO 7 MMHyT, CO CpeAHeM CKOpOCTbHD 

nonacTekJ 50 o6opoTOB b MMHyTy ao Tex nop, 
noKa TeMnepaTypa He ynaAeT ao 170°C, 3a 
KOTopbiM cneAyeT 3Tan OKOHHaTexibHOM 
o6pa6oTKM, BbinojiHeHHbii^ npM 80°C, bo BpeMfl 
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KOToporo bboaht cepy m ycKopnTenb. 

B Ka>KfloC^ npo6e cunaHbi Mcnonb3yjoTCfl c 
oflHUM n TeM ace npoi^eHTHbiM cofle p>Ka h Me m 
TpnanKOKCMCMnaHOBbix rpynn TaK, MTo6bi 

CpaBHMTb CMeCM, MMetOLLJHe OflMHaKOBOe 

nepeKpbiBaHne HanonHMTena M3 flByoKucn 
KpeMHun. npoi^eHTHoe cofiep>KaHne cepbi u 
cynbo>eHaMMAa perynnpyeTCfi TaKMM oopasoM, 

MT06b1 nOJiyMHTb CMeCM C OJ1M3KMMM 

noKa3aTenflMM xecTKOCTM no UJopy, mo6bi 
o6nerMMTb cpaBHeHMH rncTepe3HCHbix cbomctb 
CMecefl. 

BynKaHM3ai^MK) ocymecTBnfltoT npn 150 °C 
3a BpeMH T99 b MMHyTax, KOTopoe 
npeACTaB/ieHO b Ta6n. 2. 

CBOMCTBa 3TMX MeTbipeX KOMn03MJ4MM 

cpaBHUBaiOT iwe>K<qy co6"ofi KaK b 

ByilKaHM3HpOBaHHOM COCTOflHMM, T3K H B 
HeByjlKaHM3MpOBaHHOM COCTOflHMM. Pe3ynbTaTbi 
npeACTaBneHbi b Ta6n. 2. 

ycTaHoaneHO, hto KOMno3Mi4Mfl Ana npo6bi 2, 
b KOTopotf ncnonbsyeTCfl ToiibKO cunaH AI100, 
MMeeT oneHb BbicoKyio Hen3MepniviyK) BennHMHy 
MyHM m oMeHb ManeHbKoe BpeMH 3aAep>KKM 
ByjiKaHM3aunn (To 1 MHHyra). TaKan 

KOMn03ML\Mfl AaeT CflMlLIKOM >KeCTKMe M CJIMLLIKOM 

o6o>K>KeHHbie CMecM, HenpuroAHbie Ana 
npuMeHeHUfl Ha npoMbiwneHHOM npeAnpuflTMM. 

CoeAMHeHMe npo6bi 3, b KOTopowi 
ncnonb3yeTCfl TonbKO Si116, MMeeT Heoonbujotf 
K03C|Dc|3MUMeHT yAnMHeHKH npn 300% n, KaK 
cneACTBue aToro, B3anMOAeCicTBne anacroMepa 
n HanonHMTerifi, OTnunaeTCfl oneHb ManeHbKUM 
cooTHOiueHneM MA300/MA100 m 

HeAOCTaTOMHbiM ycuneHneM, KaK 3to 
noKadbi Ba kdt pe3ynbTaTbi M3MepeHnn 
a6pa3MBHoro M3HOca. 

CpaBHeHne npoo" 1 n 4 AaeT cneAyrai^ne 
pe3yribTaTbi: 

- BpeMfl 3aAep>KKn BBnaeTCfi npaKTMHecKM 

OAHHaKOBblM (To 8 MMHyT npOTMB 9 MMHyT), 4 TO 
TOBOpUT O nOXOHCefi H3fle>KHOCTM B 
MCnonb30BaHMM, 

- ypoBeHb rncTepe3Mca npo6bt 1 (PH npn 23 
m 60 °C, HarpeBaHne Ha qbneKCOMeTpe m tg del b 
AMHaMMnecKHX xa pa icre p m ctm Kax) HaMHoro 
HH>Ke, MeM npoobi 4 npn 3KBHBa/ieHTHoPi 
>KecTKOCTM no LUopy, 

- yKpenrmtou^ne CBOfiCTBa, npeACTaBJieHHbie 
OTHOUJeHneM MA300/MA100 m noKa3aTenyiMM 
H3MenbMeHMH no CKOTTy, ^BJinioTCfl nymunMM 
Ana npo6bi 1 , 

- xapaKTepucTHKM a6pa3MBHoro M3Hoca 

ABJlfllOTCfl 3KBMBaneHTHblMM. 

CoBOKynHOCTb stmx pe3ynbTaTOB no3BonaeT 
npeAyciwaTpuBaTb c KOMnosimwetf npo6bi 1 
cornacHo u3o6peTeHi*fo (no cpaBHeHwo c 
KnaccuHecKoPi KOMno3HUMeM npo6bi 4, 
BKJiKDMaioiAeM CBfl3yiomee BemecTBo Si69) 
H3roTOBneHne npoTeKTopoB Arm noKpbiujeK 
nHeBMaTMHecKnx ujhh c HM3KHMH noKa3aTen«MM 
conpoTnaneHMfl ABM)KeHHKD n HarpeBa, m, ksk 
cneACTBue 3Toro, c SKOHOMnew roptoHero m 
yBennMeHnewi cpoKa cny^<6bi noKpbiiUKU 6e3 
ymep6a pj\n pe3MCTeHTHbix xapaKTepucTMK. 

ripuwiep 2 

B npuMepe 2 6binn B3flTbi neTbipe 
KOMno3kii4nn M3 npuwiepa 1, BioiHDMafl cnoco6bi 
mx nony-ieHMfl, npuneM AByoKMCb KpeMHMfl 
YnbTpacnn VN3 6bina 3aMeHeHa Ha AByocKMCb 
KpeMHua Ueocnn 1165 MP, wviejomyK) 
ynyMiueHHyHD AncneprnpyeiviocTb. nocne 
Ae3arjioMepai4MM c noiuoinbio ynbTpa3ByKOB 3Ta 
AByoKucb KpeMHun c yAenbHoR noBepxHocTbMD 
CTAB 160 M 2 /r MMeeT cpeAHMM A^arweTp MacTMi^ 
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D50, paBHbltf 5 MKM, M KQ3Cf)C(DHl4MeHT 

Ae3amoMepa(4MM Fd, pasHbiii 8 Mn. 

ripo6a 5 cooTBeTCTByeT nsoSpeTeHMK), 

np06bl C 6 no 8 HBTIHIOTCfl KOHTpOJlbHblMM 

npo6aMM, npuneM npooa 8 cny>KMT aTanoHOM no 
TeM rce npuHMHawi, mto npo6a 4 b npuwiepe 1 . 

BynKaHM3auMK) ocymecTBriflioT npn 1 50 °C b 
TeneHne BpeiweHU T99 b MUHyTax, KOTopoe 
AaeTCfl b Ta6n. 3. 

CBOflCTBa 3T14X MeTbipeX KOMn03HI4Mtf 

cpaBHUBaiOT Me>KAy co6om KaK B 

HeByilKaH3MpOBaHHOM COCTOflHMM, TaK H B 
ByjlKaHM3HpOBaHHOM. Pe3y/lbTaTb! 

npeACTaBneHbi b Ta6n. 3. 

ripuMep 2 no3Bon«eT cflenaTb BbiBOAbi, 
aHanornHHbie BbiBOAawi Ann npniwepa 1, 
cpaBHUBan npo6y 5, cooTBeTCTBytomyio 
M3o6peTeHMK), c KOHTporibHbiMH npo6aMM 6-8. 

flpuwep 3 

B npuMepe 3 6binn BOcnpon3BeAeHbi 4 

KOMn03MI4HM M3 npMMepa 2 C AByOKMCbKD 

KpeMHHfl Ueocnn 1165MP, a TaioKe cnocoobi nx 
nonyneHMfl, npunewi HaTypanbHbiM KaynyK 6bm 
3aMeHeH Ha Kyna>K HaiypanbHoro KayMyKa n 
1,4-unc nonn6yTaAneHa c MaccoBbiM 
oTHOLueHweM HaTyparibHoro KaynyKa k 
nonn6yTaAneHy, paBHbiM 70/30. 

npo6a 9 cooTBeTCTByeT nsoepeTeHHio, 
npo6bi c 10 no 12 HanniOTCfl KOHTporibHbiMH 
npo6aMM, npuneM npo6a 12 cny>KMT STanoHOM 
no TeM >Ke npuHMHaM, hto b npuMepe 1. 

1,4-t4nc nonn6yTaAneH, nonyHeHHbii^ b 
pacTBope c KaTann3aTopoM Ha ocHOBe TMTaHa, 
MMeeT cneAytomne xapaKTepucTMKn: 

- npot^eHTHoe coAep>KaHMe 1,4-L4nc: 92%, 

- nnacTMHHocTb no MyHM: 45 
ByjiKaHM3ai4Mio ocyu4ecTBnfiK)T npn 1 50 °C b 

TeMeHiie BpeMeHu T99 b MMHyTax, KOTopoe 
AaeTCfl b Ta6n. 4. 

CBOMCTBa 3TMX HeTblpeX KOMn03ML^MM 

cpaBHMBaioT Me>KAy co6om" KaK b 

HeByJlKaHM3MpOBaHHOM COCTOflHMM, TaK M B 

By/iKaHM3MpoBaHHOM. Pe3ynbTaTbi 
npeACTaBneHbi b Ta6n. 4. 

npuMep 3 no3BonaeT cAenaTb BbiBOAbi, 
aHanorMMHbie BbiBOAaM Ann npMMepa 1, 
cpaBHMBafi npo6y 9, cooTBeTCTByioLi^yjo 
M3o6peTeHMK), c KOHTponbHbiMM npoCaMM 10-12. 

ripMMep 4 

B npMMepe 4 6bmn BOcnpoM3BeAeHbi 4 
KOMno3Mi^MM M3 npMMepa 2 C AByOKMCblO 
KpeMHMfl L4eocMn 1165MP, a TatoKe cnocoGbi mx 
nonyMeHMn, npuneM AByoKMCb KpeMHMfl Ueocwn 
1165MP 6bma 3aMeHeHa Ha Kyna>K AByoKMCM 
KpeMHMfl L4eocMn 1165MP m ca>KM N234 c 

OTHOLlieHMeM AByOKMCM KpeMHMfl K CEOKe, 

paBHbiM 35/15. 

ripoL^eHTHbre coAepwaHMfl cunaHa 6bmn 

nOAOGpaHbl B COOTBeTCTBMM C HOBbIM 
npOLJ^eHTHblM COAep>KaHMeM AByOKMCM KpeMHMfl. 

KoMno3Mi4MM npeACTaBneHbi b Ta6n. 5. 

npo6a 13 cooTBeTCTByeT m 3 06 peTeH m \o , 
npo6bi c 14 no 16 flBn^JOTCfl cpaBHMTenbHbiMM 
npo6aMM, npuneM npo6a 16 cny>KMT GTanoHOM 
no TeM >Ke npMMMHaM, hto b npMMepe 1. 

BynKaHM3ai4MK) ocyiAecTBnnioT npM 1 50 °C b 
TeMeHMe BpeMeHM T99 b MMHyTax, KOTopoe 
AaeTcw b Ta6n. 6. 

CBoBcTBa 3tmx HeTbipex KOMn03MqMK 
CpaBHMBaKDT Me)Kfly co6om KaK B 
HeBynKaHM3MpOB3HHOM COCTOflHMM, TaK M B 

BynKaHM3MpoBaHHOM. Pe3ynbTaTbi 
npeACTaBneHbi b Ta6n. 6. 

ripMMep 4 no3BonfleT cAenaTb BbiBOAbi, 
aHanorMMHbie BbiBOAaM atw npMMepa 1, 
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cpaBHHBan npo6y 13, cooTBeTCTByiOLnyio 
w3o6peTeHwo, c KOHTponbHbiMM npo6aMM 14-16. 
ripuMep 5 

B npuwiepe 5 6binn BOcnpon3BeAeHbi 4 
coeflMHeHUfl H3 npuMepa 4 c Kynawowi AByoKucn 
KpeMHUfl L4eocnn 1165MP M caxu N234, a Taiwe 
cnocoobi mx nonyneHi/m, npunewi HaTypanbHbifi 
KaynyK 6bin 3aMeHeH Ha Kyna>K HaTypanbHbifi 
KaynyK - 1,4-ljhc non^6yTaflMeH c MaccoBbiM 
oTHOLueHkteM HaTypanbHoro KaynyKa k 1,4-i4nc 
nonMSyTaflMeHy, paBHbiM 70/30. 

XapaKTepucTMKM 1 ,4-i^nc nonn6yTaAneHa, 
nonyneHHoro b pacrBope c KaTanw3aTopoM Ha 
ocHOBe TMTaHa, AaHbi b npuMepe 3. 

CoeAMHeHMJi npeAcraBneHbi b Ta6n. 7. 

flpooa 17 cooTBeTCTByer i/i3o6peTeHwo, 
npo6bi c 18 no 20 HBnfliOTCfl cpaBHUTenbHbiMM 
npo6aMM, npuneM npo6a 20 cnyauiT 3TanoHOM 
no Tewi >Ke npunnHaM, hto b npuMepe 1. 

ByriKaHH3aL^MK) ocyu^ecTBnflHDT npn 150°C b 
TeneHue BpeMeHM T99 b MHHyTax, KOTopoe 
AaeTCfl b Ta6n. 8. 

CBoPtaTBa 3TMX neTbipex KOMOMHaLJLlfi 

CpaBHMBatOT Me>KAy C06otf K3K B 

HGByJlKaHH3MpOBaHHOM COCTOflHMU, T3K M B 

BynKaHM3npoBaHHOM . Pe3yjibTaTbi 
npeACTaBneHbi b Ta6n. 8. 

npMMep 5 no3Bon«eT cAenaTb BbiBOAbi, 
aHanornMHbie BbiBOAaM Ann npuMepa 1, 
cpaBHMBaa npooy 1 7, cooTBeTCTByioLnyio 
M3o6peTeHMK5, c KOHTponbHbiMM npooaMH 18-20. 

ripuMep 6 

B 3TOM npuwiepe cpaBHH BatoT paannMHbie 
KOMno3ni4MM, coAepwami/ie ToribKO HaTypanbHbiPi 
KaynyK mjim b Kyna>Ke c ApyruM AneHOBbiM 
KaynyKOM, a Taiace TonbKo AByoKucb KpeMHua 
mjih a Kynawe c ca>Ketf. 

3tm coeAMHeHMfl AaHbi b Ta6n. 9. 

flByoKMCb KpeMHUfl Hi-Sil 2000, KOTopan 
flBJlfleTCH eAUHCTBeHHblM HOBbIM MHrpeAneHTOM, 
MMeeT cneAyioLUfie xapaKTepucTHKn: 

- yASJibHan noBepXHOCTb CTAB: 214 M 2 /r, 

- nocne AesarnowiepaijUH ynbTpa3ByKaMn 
cpeAHMM AnaMeTp Haemal D50=9 MHKpoH v\ 
Koa4)4)ML4MeHT AesamoMepauMM Fd=2 win. 

KoMno3MHMH npo6 c 21 no 28 npi/iMeHfltoTCfl 
nyTeM oAHOSTanHofi oGpaooTKM, KaK b npi/iMepe 
1. 

KoMno3MU,MM 21, 23, 25, 27 cooTBeTCTBytOT 
M3o6peTeHMK), KOWino3MUMM 22, 24, 26 M 28 

flBnflHDTCFI KOM n03M L\M M M KOHTponbHblX npo6 CO 
CBR3yKDll^HM BGU4GCTBOM Si69. 

B Ka>KflOM npooe cunaHbi ncnonb3yiOTCfl c 
oahmm m TeM ace 06U4HM nponeHTHbiM 
co a© p>KaH ne m TpnanKOKcucunaHOBbix rpynn no 

OTHOLUeHUHD K efl,\AH\AU,e nOBepXHOCTM 

ncnonb3yeMo^ AByoKucn KpeMHHfl m b 

COOTHOLLieHHflX nncno TpHanKOKCMCMnaHOBblX 

rpynn Ha eAMHMi^y noBepxHocTM AByoKucn 
KpewiHMJi flBnne-rcfl UAeHTWHHbiM MMcny npuMepa 
1 . ripoueHTHoe coA©p>KaHne cepbi w ycKopi/iTenn 
noASnpaeTcw TaKUM o6pa30M, HTo6bi nonynnTb 
cMecu, MMeHDtnne 6nn3Kkie noKa3aTenn 

>K©CTKOCTM no lllopy (HT06bl ynpocTMTb 
cpaBHeHne n/icrepe3MCHbix cbomctb). 

BynKaHM3ai^MK) ocy LAecTBna kjt npn 150°C b 
TeneHne BpeiweHU T99 b MMHyTax, KOTopoe 
npeACTaBneHO b Ta6n. 10. 

CpaBHMBaiOT Me>KAy C06ofi CBO^CTBa 

KOMno3Mi4M^ B napax npo6 21 n 22, 23 n 24, 25 
m 26, \a, HaKOHei^, 27 m 28 KaK b 

H©BynKaHM3HpOBaHHOM, TaK M B 

BynKaHM3npoBaHHOM cocTOAHMM. Pe3ynbTaTbi 
npeACTaBneHbi b Ta6n. 10. 

ycTaHOBneHO, hto M3MeHeHna cboCictb 



KOMno3Mi4MM co CMecbio A1100-SM16, 

COOTBeTCTByiOtHMX MSOepeTeHMIO, nO OTHOliieHHK) 

k KOHTponbHbiM o6pa3L^aM c Si69, CpaBHMMbl c 
M3MeHeHM«MM, KOTopbie Ha6nioAanncb paHee b 
cnynae AsyoKucePi KpeMHun c Sonee hm3kmm 

5 noKa3aTeneM yAenbHOM noBepxHOCTH CTAB. 

CoMeTaHne aMMHoanKunTpnanKOKCMCunaHa c 
anKMnTpnanKOKCMCunaHOM n AByoKucn KpewiHH^, 
HMeiometf yAenbnyio noBepXHOCTb CTAB, 
paBHyKD npuMepHO 200 M 2 /r, no3BonneT 

10 nonynaTb KOMno3ni^nn, HaAe>KHOCTb b 
ncnonbsoBaHnn KOTOpbix cpaBHUBaeTCfl c 
KOHTponbHbiM o6pa3L40M, ncnonb3y»OLAMM 
KnaccuMecKoe CBfl3yioL4ee BeinecTBO Si 69, co 
3HaMHTenbHO hm3kmm ypoBHeM rviCTepe3Mca, hto 
no3Bon«eT MsroTaBnuBaTb npoTeicropbi Ana 

15 nHeBMaTMHeCKMX UJHH, C KOTO pblM I/I 3KOHOMMTCA 

ropionee m KOTopbie MeHbine HarpeBaioTcw, hto 
GnaronpuflTHo aha npoflneHMfl cpoKa cny>K6bi 

nHeBMaTM^eCKOM LUMHbl. 

KoMno3W4HH no M3o6peTeHMio no3BonneT 
nonyMMTb cneAyioiUMe npenMyiAecTBa no 

20 CpaBHeHMIO C M3BeCTHblMM KOMn03ML\M5RMM Ha 

ocHOBe KaynyKa n AsyoKucn KpeMHua, 
ncnonb3yK)L4MMH Han6onee ocfxJjeKTHBHbie 
CBq3yfOLAne Beii^ecTBa M3 psfla cunaHOB: 

- HanMeHbiuyio rncTepe3MCHyK) noTepio, hto 
Bbipa>KaeTCfl b hm3khx noKa3aTenflx 

COnpOTMBneHMfl ABM>KeHMK0 H HH3KMX 

noKa3aTennx HarpeBa, b MacTHocTM, b 
npoTeicrope noKpbiiueK nHeBMaTunecKHX luhh; 

- Hannymuwe yKpennntoLmie CBOMCTBa. 
3th npeMMyiuiecTBa Aoc™raK)TCfl 6e3 

30 ymep^a Ann ycnoBMfi ncnonb30BaHMfl HnH Ana 
xapaKTepucruK a6pa3MBHoro M3HOca. 
ripuMep 7 

B 3tom npMMepe pasnMHHbie KOMnosMi^MH 
cornacHo M3o6peTeHwo, coAep>KamMe 
HaTypanbHbiR KaynyK, a TaioKe OAHy AByoKMCb 
35 KpeMHMn MnM AByoKMCb KpeMHHn b Kynawe c 
MenK03epHMCTotf ca>KePi, CpaBHMBaiOT c 

KOHTponbHblMH KOMnOSML^MflMH, 06bNHO 

ncnonb3yeMbiMn Ann anacmHHbix coeAHHeHM^, 
npMMeH^eMbix Ann KpenneHHfl c ahhll^m 
aBTOMo6nnfl. 

40 K0M1103M14HH npo6 cornacHo H3o6peTeHHio 

onncaHbi paHee noA HOMepaMM npo6 5, 21 m 25. 
KoHTponbHbie KOMno3HUnn onncaHbi b npo6ax 
29, 30 h 31 \a coA©P>KaT KpynH03epHMCTbie 
ycnnnBaioi^Me HanonHHTenw. Bee 3tm 
KOMno3nuMM yKa3aHbi b Ta6n. 11. 
' Pe3ynbTaTbi noKasbiBaioT, hto KOMnosi^HH 

cornacHo n3o6peTeHMK), KOTopue BKntonaioT 
MenKQ3epHncTbie ycnnnBaioiAne HanonHHTenn, 
HMeioT, KpOMe ynyHLLieHHbix rncTepe3MCHbix 
cbomctb, 6onee BbicoKMR ypoBeHb ycnneHtifl, 

SO HeM KOMn03HL^MM KOHTpon b H b IX npo6; 3TOT 

ypoBeHb Bbipa)KeH b 6onee BbicoKMX 
noKa3aTenfix M3MenbHeHnq no CKorry. 

Pa3yMeeTCH, M3o6peTeHne He 
orpaHMHHBaeTcn BbiLueonncaHHbiMM npwMepaMH 
BbinonHeHHR. Mcxoaa stmx npuMepoB, mo>kho 
55 paccMaTpMBaTb APyne cnoco6bi BbinonHeHMfl. 

Oopwyna M3o6peTeHM«: 

1. Pe3MHOBaa KOMno3Mi4Mn, 3aKnHDHaioiAaflCfl 
b tom, hto OHa coAep>KMT a) no MeHbiuefi Mepe 
oahh A^eHOBbiK snacTOMep c 
60 KHcnopoACOAepJKainHMM rpynnaMki; 6) 
HanonHMTenb, cocTOfliAM^, no MeHbLuePi Mepe, 
nacTMHHo M3, no MeHbiueM Mepe. OAHoro 
BeLAecTBa, HasbiBaeMoro Tuna AByoKMCM 
KpeMHMfl, Bw6npaeMoro m rpynnbi, 
BKnioHaioi4eCi AByoKMCb KpeMHHfl m BemecTBa, 

He HBnfllOLUMeCH ASyOKHCflMH KpeMHMJI, 

MMeioLAMe Ha noBepxHOCTM 



KHCtfiopoflcoAepwaujHe cpyHKL^nn KpeMHun; b) no 
MeHbwetf iwepe, oaho CBflsyiomee BemecTBo, 
Bbi6npaeMoe M3 rpynnbi, BKnioHatomeM 
aM m HoanKunan KOKCMCunaH bi , 
aMMHoapuJianKOKCMCMJiaHbi m 
aMMHoapanKunanKOKcucunaHbi, npMHeM 
ajiKuribHafl, apunbHaw nnn apanKMnbHaa rpynnbi 
MoryT 6biTb, b cnynae Heo6xoflHMOCTM, 
3aMeuneHbi c)DyHKL^noHanbHbiMM rpynnaMM; r) no 
MeHbiuePi wiepe, oaho noKpbiBaiomee BemecTBo, 
Bbi6npaewioe M3 rpynnbi, BicniOHaioLneM 
anKunajiKOKcucunaHbi, apunanKOKcwcunaHbi m 
apanKunariKOKCMcunaHbi, npMHeM a/iKmibHan, 
apunbHan nnn apanKuxibHafl rpynnbi MoryT, b 
cnynae Heo6xoAHMocTH, 6biTb 3aMemeHbi 
cf)yHKi4noHanbHbiMM rpynnaMM, 3a MCKnioneHMeM 
aMUHorpynn n cepocoAepwamwx rpynn. 

2. KoMno3HL^nfl no n.1, oTnMHaKomaacfl t&m, 
hto AMeHOBblPi anacTOMep c 
KncnopoAco A© p>Ka llj,h m n rpynnaMM - sto 
cnHTeTMMecKuCi anacTOMep, coAepJKaLUMfi 
KMcnopoACOAep)Kau^Me rpynnbi, BBOAMMbie b 
nonniviep bo BpeMH era cnHTe3a nnii nyTeM 
AanbHeMiuetf o6pa6oTKM nonniwepa, 
ocymecTBnfleMOM c Ljenbio BBeAeHUfl otmx 
KUcnopoAcoAepKaiMMX rpynn. 

3. KoMno3Mi^Mfl no n.t, oTJiMMaHDiAaflcn TeM, 
hto AneHOBbiM anacTOMepoM c 
KMcnopoACOAepKamnMM rpynnaMM nanaeTCfl 
HaTypanbHbiM KaynyK. 

4. KoMnosnL^Mfl no n.3, oTnMHaiomaacyi t&m, 
hto HaTypanbHbiM KaynyK npeACTaanfleT ot 50 
AO 100 Mac.% 3nacTOMepa(oB) c 
KMcnopoACOA^P^aL^HMM rpynnaMM. 

5. KoMno3UL4HH no OAHOMy M3 nn.1-3, 
orriMMaioLnaacfl TeM, hto OHa coa©P>kmt TaioKe 
oamh uriM HecKonbKo AneHOBbix anacTOMepoB, 
He coAepwamux KucnopoAcoAepwaLMwx rpynn. 

6. KoMno3ML\n« no n.5, omnMaioL^aacfl TeM, 
HTO MaCCOBOe COOTHOUJeHMe AneHOBoro 

onacTOMepa nnn AneHOBbix anaoroMepoB c 
KMcnopoACX)Aep>Kai4HMM rpynnaMM m A^eHOBoro 
onacroMepa MnM AneHOBbix anaoroMepoB, He 
coAepwamMX km en o p o aco a® p)Ka ll\mx rpynn, 
npeBbiLuaeT 1 . 

7. KoMno3ML^M« no OAHOMy M3 nn.1-6, 
oTflMMaioLnaflCfl TeM, hto BeiuecTBOM TMna 
AByoKMCM KpeMHMn aanaeTCfl ca>Ka CSDP 
(yrnepoAOKpeMHeseMHbift AByx<£a30BbiPi 
HanonHMTenb), MMeiounan Ha noBepxHocTM 
ymepoAcoAepKauiyio qba3y m cf)a3y, cocTOHmyio 
M3 o6nacTM, rAe HaxoAMTcn tohko 
M3MenbHeHHaa AByOKMCb KpeMHMH, M/MnM 

anioMocMnMKaT. 

8. KoMno3Mi4Mfl no oaho My M3 nn.1-7, 
OTnMnaioLAa?icn TeM, hto BemecTBOM TMna 
AByoKMCM KpeMHMfl ABnaeTcn oca>KAeHHafl 

AByOKMCb KpeMHMfl. 

9. KoMno3ML\Mfl no OAHOMy ms nn.1-8, 
oTnMHaioi^ayicfl TeM, hto Beu^ecTBO MnM 
BemecTBa TMna AByoKMCM KpeMHMfl 
npeACTaanfliOT ot 50 ap 100% o6u\e& Maccbi 
HanonHMTenn. 

10. KoMno3ML^Mfi no n.9, OTnunaiou^aflCfi TeM, 
hto HanonHMTenb coctomt M3 ot 50 ao 100 

MaC.% OCa>KAeHHOM AByoKMCM KpeMHMfl, 

yAenbHaa noBepxHOCTb BET kotopom paBHa ot 
100 ao 300 M 2 /r, npeAnoHTMTenbHo ot 120 ao 
250 M 2 /r, m ot 50 ao 0 Mac.% M3 ca>KM. 



11. KoMno3ML^M^ no OAHOMy M3 nn.1-10, 
oTnMHaioinayicfl TeM, hto HanonHMTenb 
npeACTaBnaeT ot 30 ao 70 Mac.% no 
OTHOLueHMio k Macce snaoroMepa MnM 
coBOKynHocTM anacTOMepOB. 
5 12. KoMno3ML\Mfl no oaho My M3 nn.1-11, 

OTnMHajou^asicn TeM, hto cBH3yioL^ee Beu^ecTBo 
b) cooTBeTCTByeT 4)opMyne 

NH 2 -R 1 -Si(OR 2 )3- n (R 3 ) n> 

rf\e n - 0, 1 unM 2; 
10 R 1 - yrneBOAopoAHayi rpynna, coAepwamaa 
ot 1 flo 20 aTOMOB yrnepofla; 

OR 2 - anKOKCMrpynna, coAepwamaa ot 1 ao 
20, npeAnoHTMTenbHo ot 1 ao 5 aTOMOB 
yrnepoAa, npMHeM R 2 - yrneBOAopoAHan 
16 rpynna, rpynnbi OR 2 , ecnM mx HecKonbKo, 
Moryr 6biTb MfleHTMHHbiMM nnn pa3HblMM; 

R 3 - yrneBOAopoAHan rpynna, coAepacamafl 
ot 1 ao 20, npeAnoHTMTenbHo ot 1 ao 5 aTOMOB 
yrnepoAa, npMHeM rpynnw R 3 , ecnM mx ABe, 

MOryT 6blTb MAeHTMHHblMM MnM pa3HblMM. 

20 13. KoMno3Mi4Mfl no OAHOMy M3 nn.1-12, 

OTnMHaKDma^cn TeM, hto noKpbiBaioii^ee 
BeLAecTBO r) coot b eT ct b y eT 4)opMyne 

R 4 -Si(OR 5 )3- n (R 6 )n, 

rfle n - 0, 1 unw 2; 
25 R 4 - yrneBOAopoAHan rpynna, coAep>Kai4afi 
ot 1 ao 20, npeMMymecTBeHHO ot 10 ao 20, 
aTOMOB yrnepoAa; 

OR 5 - anKOKCMrpynna, coAepwamafl ot 1 ao 
20 aTOMOB yrnepoAa, npMHeM R 5 
30 yrneBOAopoAHaa rpynna, rpynnbi OR 5 , ecnM mx 

HeCKOnbKO, MOryT GblTb MAeHTMHHbIMM MnM 
pa3HblMM| 

R 6 - ymeBOAopoAHan rpynna, coAepxcamafl 
ot 1 ao 20 aTOMOB yrnepoAa, npMHeM rpynnbi 

R 6 , ecnM MX ABe, MOryT 6blTb MAeHTMHHbIMM MnM 
35 pa3HblMM. 

14. KoMno3Mi4M« no OAHOMy M3 nn.1-13, 
oTnMHajomancfl TeM, hto cooTHOLueHMe Mex<Ay 
MaccoM cBH3yioLnero BemecTBa b), MnM 
COBOKynHOCTM CBfl3yiOLAMX BemecTB b), m MaccoM 
BeLijecTBa TMna AByOKMCM KpeMHMH, MnM 

40 coBOKynHocTbio Beu^ecTB TMna AByoKMCM 
KpeMHMfl paBHO OT 0,01 AO 0,20, 
npeAnoHTMTenbHo ot 0,02 ao 0,10. 

15. KoMno3ML4Mfl no oaho My ms nn.1-14, 
oTnMHaioinayicfl TeM, hto cooTHoiueHMe Me>KAy 

45 MaccoM noKpbiBaioii^ero Beu^ecTBa r), MnM 
COBOKynHOCTM noKpbiBaioiAMX Bei^ecTB r), m 
MaccoM BemecTBa TMna AByOKMCM KpeMHMfl, MnM 
COBOKynHOCTM BeiHeCTB TMna AByOKMCM KpeMHMR 

paBHO ot 0,01 ao 0,20, npeMMymecTBeHHO ot 
0,02 ao 0,10. 

50 16. H3AenMe, 3aKniOHaioLL^eecfl b tom, hto 

oho coa©P>kmt, no MeHbiueM Mepe, OAHy 
KOMno3Mu,MKD no OAHOMy M3 nn.1-15. 

17. M3AenMe no n.16, OTnMHaioiAeecfl TeM, 
hto 3tmm M3AenMewi flsnneTCJi npoTeicrop. 

18. H3A©nMe no n.16, oTnMHajoiAeecn TeM, 

55 MTO 3TMM M3AenMeM 51Bn«eTCfl nOKpblUJKa 
nHeBMaTMHeCKOM lUMHbl. 

19. M3AenMe no n. 16, oTnMHaioLAeecfl TeM, 
HTO 3TMM M3AenMeM HBnfleTCfl snacTMHHoe 
coeAHHeHMe Ana KpenneHMJR c AHMii^eM 

aBTOMOGl/UlJI . 

60 
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TABJ1MUA 1 



KOMnO 3PIUP1H 


IlpoCa 1 


npoSa 2 


Ilpo6a 3 


npoGa 4 


HaTypajifaHhiM Kay^yK 


100 


100 


100 


100 


flByOKMCb KpeMHM^ 

yjibTpacMJi VN3 


50 


50 


50 


50 


Si69 


— 


" 




5 


A1100 


2,05 


4,1 






Sill6 


3,2 




6,4 




OKMCb UMHKa 


3 


3 


3 


3 


CTeapKHOBan KMonoTa 


2,5 


2,5 


2,5 


2,5 


AHTMOKCHJiaHT 


1,5 


i l , o 


J. t J 


1. 5 


Ilapa^MK 


1 


1 


1 


1 


Cepa 


2 


2 


2,4 


1,1 


Cyjib$eHaMM,u 


2, 66 


3,00 


3,20 


1,45 



CM 
O 



CM 
CM 

c- 1 



ro 
ro 

ro 

-si 

O 
ho 
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TAEJIWUA 2 



KCMn03MUMfl 


Ilpooa 1 


TIpo6a 2 


Ilpo6a 3 


IIpo6a 4 




CMJianbi 


A1100 
+SH16 


A1100 


Sill6 


Si69 




Kiiac cw^ecKwe cBoftcTBa 












peSMHOBHX W3J5eJIHH 












MyHM 


77 




44 


53 




PeoMeTp 150 °C 












BpeMH 3a^ep3KKM To (mmh) 


8 


1 


19 


9 




T99, MMHyTbi 


14 


5 


32 


39 




CBO^CTBa B 










o 


By jiKaHW3np o b a hhom 










COCTOflHUM 












^ecTKOcrb no IHopy A 


57,3 


63,2 


58,8 


53, 9 


I s - 
rvi 


MAI 0 0 


1,45 


1,73 


1,58 


1,41 




MA300 


1,52 


2,07 


1,20 


1,26 


«*■ 


MA300/MA1UU 




1 1 Q 


n 7s 




CM 


IloKa3aTejiM wsMejrfa^aeHMH 












no CKOTo?y npw 
23°C FR 


30 


31 


25 


26 


a: 


23°C AR % 


645 


594 


618 


624 




PH npn 23°C 


15, 4 


19,6 


15,9 


25,4 




PH npM bU 


1 ? 1 


16 5 


13, 2 


19, 5 




VJlcKCOMcip x £- J- -L V ^ / 


11 


20 


14 


21 




TTtvtt-t a iK.^TyfU'o r~* vt/I ^ f^R(TL^m r P'R3 
^ J»T. rl O- JM-W ^ ^ In-/i C t>au'i'i»-'Aow 

npw 23 °C 












E' b Mna 


2,28 


3,56 


2, 31 


3, 57 




tg del 


0, 074 


0, 097 


0, 071 


0,123 




A6pa3MBHHM H3HOC flHH 


99 


92 


129 


100 
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TABJIMUA 3 



K0Mn03MUMH 


ITpoSa 5 


ripoSa 6 


npo6a 7 


IlpoGa 8 


CwjiaHbi 


A1100 
+S1116 


A1100 


S1116 


Si69 


Kjiaccw^ecraie cBoftcTBa. 










pe3HHOBbIX KSfleJIHM 










MyHM 


70 


scecTKHii 


39 


4 8 












BpeMH saaepacKM To (mmh) 


9 


1 


12 


9 


T99, MHHyTH 


17 


4 


25 


35 


CBOftCTBa B 










ByjIKaHM3MpOBaHHOM 










COCTOHHHW 










lecrKocib no Ulopy A 


57, 6 


61, 6 


59,6 


60,7 


MA100 


1, 49 


1, 62 


1,49 


1,49 


MA300 


1, 52 


2, 13 


1, 13 


1,46 


MA300/MA100 


1, 02 


1, 31 


0,76 


0,98 


noKa3aTejM HsweJife-yeHMH 
no Ckotty npw 










23°C FR 


30 


30 


26 


28 


23°C AR % 


623 


578 


615 


638 


PH npw 23 °C 


14,7 


18,0 


17, 9 


25,4 


PH npw 60 °C 


12,1 


14, 9 


14,3. 


18,7 


<DjieKcoMeTp T2-T1 (°C) 


10 


15 


14 


19 


flwHaMM^ecKne cBoftcTBa 
npn 23 °C 










E' b Mna 


2, 31 


3, 99 


2,45 


4, 05 


tg del 


0,075 


0, 100 


0,084 


0, 139 


A5pa3MBHHM M3HOC flMH 


105 


96 


122 


100 
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TABJ1MUA 4 







npo6a 9 


IIpo6a 10 


Ilpo6a 11 


IlpoCa 12 




CiuiaHbi 


A1100 
+S1116 


A1100 


Sill6 


Si69 




KjiacciraecKMe csoiicTBa 












}JC JrIfl<JDDLA Sri. O JJ,^_-J LYtyi 














69 


128 


40 


50 




PeoMeTp 150°C 












BpeMH saxtepxKM To (mmh) 


11 


2 


18 


11 




T99, MKHyThi 


20 


6 


32 


47 




CBOMCTBa B 












B yjtK a HM 3 UpO B aHHOM 












COCT OHHUM 












^CecTKOCTb no Illopy A 


57,8 


62,9 


59, 0 


62, 3 




MA100 


1,41 


1,70 


1, 48 


1, 58 




MA300 


1 0/1 
1 , <C *i 


1 r D^l 


i n £ 

1/ UO 


1 ^ Q 

1; J? 




MA300/MA100 


A O O 

0/ 88 


1,0/ 


0, f2 


o o o 




noKa3ao?eJiM MSMeJib'yeHMfl 












no Ckotty npn 










73 


23°C FR 


22 


25 


13 


25 


d 


23°C AR % 


601 


611 


493 


685 




Jrn npw £.3 


X O / z * 


19 8 


20. 6 


30 6 




PH npw 60 °C 


14,5 


16, 4 


15, 6 


22, 4 




flJIHaMMtJeCKMe CBOftCTBa 

npn 23 °C 










ro 


E' B Mna 


3,02 


5,27 


2,84 


4, 99 


-si 


tg del 


0, 094 


0, 112 


0,090 


0, 153 



o 

ro 
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TABJ7KUA 5 



J\OMn O 3 VLlXyl H 




iJjJUUa X *± 






HaTypajibHKCH Kay^jyK 


i nn 


i nn 

J.UU 


i nn 


i nn 












UeocHJi llboMF 


o c 
OCJ 


"3 ^ 


jo 




/~» ~ _ ill o o yi 


J. o 


1 3 


J. Z> 


JL D 


oiby 








^ S 




If 40 


9 87 






pine 
bill b 


9 9 4 




A A R 




OKMCfa UMHKa 


O 




o 




LT€apMHOBaH KMCJlOTa 


9 R 


9 ^ 




^ , ^> 






1 . 5 


1 , 5 


1, 5 


napa$MH 


i 


i 


1 


i 


Cepa 


2 


2 


2,4 


1,1 


Cyjib^eHaMMB 


2,66 


2,80 


3,20 


1, 45 



CM 

o 



CM 

CM 
C 1 



ro 
ro 

ro 



O 
ro 
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TAEJIMUA 6 



KOMn03MUMfl 


IIpo6a 13 


npoCa 14 


npoCa 15 


IIpo6a 16 


CmiaHbi 


A1100 
+S1116 


A1100 


Sill6 


Si69 


KjiaccM^ecKne cBOMCTBa 




















MVTT-IT/f 


60 


82 


40 


48 


PeoMfiTD 150 D C 

J- ^>-iyA V— * J. ^/ -J- \J 










BpeMH saflepjKKii To (mmh) 


7 


3 


7 


7 


T99, MMHyTbi 


15 


7 


15 


26 


CBOMCTBa B 
ByjIKa.HH3WpOB3.HHOM 










COCTOSHMM 










aCecTKOCTb no Iilopy A 


62 


63 


66 


61 


MA100 


2,05 


2,23 


2,28 


1,61 


MA300 


2,28 


2, 82 


2,22 


1,70 


MA300/MA100 


1,11 


1,26 


0,97 


1, 05 


noKaaaTejiM M3MG jib hbhm^i 
no CKOTTy npn 










23°C FR 


29 


31 


26 


29 


23°C AR % 


552 


530 


500 


625 


PH npw 23 °C 


15,9 


15,7 


18,7 


27, 3 


PH npw 60 °C 


12,1 


12,3 


13,8 


18, 6 


flMHaMw^ecKwe cbomctbs 
npw 23 °C 










E' b Mna 


2,78 


3,40 


3, 18 


3,64 


tg del 


0,086 


0, 092 


0,085 


0,143 


A5pa3HBHbIM M3HOC flMH 


110 


105 


135 


100 



o 

ho 
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TABJTMI1A 7 



K0Mn03MUMJI 


Ilpo6a 17 


IIpo6a 18 


IIpo6a 19 


I7po6a 20 


HsTypa/itHbiM Kayvyx 


70 


70 


70 


70 


1,4-u.mc nojm6yiaxmen 


30 


30 


30 


30 


flByOKM Cb KpeMHMH 










IJeocwj: 1165MP 


35 


35 


35 


35 


Caaca N234 


15 


15 


15 


15 


Si69 


- 


- 


- 


3,5 


A1100 


1, 43 


2, 87 


- 


- 


S1116 


2,24 


- 


4, 48 


- 


OKWCb UWHKa 


3 


3 


3 


3 


CieapMHOBaj? KManoTa 


2,5 


2,5 


2,5 


2,5 


AHTMOKCMflaMT 


1,5 


1,5 


1,5 


1,5 


napa^HM 


1 


1 


1 


1 


Cepa 


2 


2 


2,4 


1,1 


Cyjib $eHaMMfl 


2,66 


2, 80 


3,20 


1, 45 



CM 
O 

Ti- 



ro 
ro 

K> 
-si 



CM 
C" 



O 

ro 
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TAEJMIJA 8 





TTnr>6a 17 

A ik/ W W -1- f 


npoCa 18 


rtpoOa 1 9 


IlpoOa 20 


CMJiaHbl 


A1100 
+S1116 


A1100 


Sill6 


Si 69 


KjiaccM^ecKMe cbomctbs 










pe3MHOBbix vL3jiejmii 










MyHM 


60 


90 


42 


50 


PeoideTp 150 °C 










BpeMjq 3a,nep;KKW To (mmh) 


7 


4 


7 


8 


T99 r MMHyrtj 


15 


9 


16 


31 


CBOKCTBa B 










ByJIKaHM3MpOBaHHOM 




















SCecTKOCTb no lllopy A 


64 


65 


65 


63 


MA100 


2,05 


2, 14 


2, 15 


1,65 


MA300 


2, 04 


2, 48 


1, 97 


1, 54 


MA300/MA100 


1, 00 


1, 16 


0, 92 


0, 93 


noKa3aTeiiJ4 i43MeJibyeHMH 
no CKOTTy npn 










23°C FR 


23 


24 


17 


26 


23°C AR % 


504 


486 


424 


606 


PH npM 23 °C 


19,4 


19, 1 


20,0 


28,8 


PH npw 60 °C 


14, 4 


15,0 


14,6 


21,5 


HMHaMM^ecKwe cBoficTBa 
npw 23 °C 










E' b Mna 


3,41 


4,38 


3,54 


3,98 


tg del 


0,094 


0, 110 


0,091 


0,147 
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TAEJimjA 9 



K0Mn03MJUMfl 


npoGa 
21 


npoea 

22 


npotfa 
23 


npoOa 
24 


Ipo6a 
25 


npoca 
26 


ITpoCa 

27 


28 


HaTypa/ibHbz^r Kay^yic 


100 


100 


70 


70 


100 


100 


70 


70 


1,4-umc noJiPi6yTajD3>ieH 




- 


30 


30 


- 


- 


30 


30 


flByOKKCb KpeMHMfl Hi- 
Sil 2000 


40 


40 


40 


40 


27 


27 


27 


27 


Csgsca N234 
















l ^ 


CKjiaH Si69 




O 




c 
D 








*3 ^ 


CunaH A110Q 






z r uo 




1 , H J 








CMJiaH Si 11 6 


3 / 20 




3 , Z 








9 9 4 




OKWCb UMHKa 


o 








■3 








CTeapwHOBaa kmcjiots 


2, 5 


£. f O 




Z, O 




9 ^ 


9 ^ 




Ah t mo rc Kfl a ht 


1/ 5 


1,5 


1,5 


1/5 


1/5 


1, 5 


1/5 


1,5 


HapacJjuH 


2 


2 


2 


2 


2 


2 


2 


2 


Cepa 


2,00 


1,10 


2,00 


1,10 


2,00 


1,10 


2 f 00 


l f 10 


Cyjib^eHaMMA 


2,66 


1, 45 


2, 66 


1, 45 


2,66 


1, 45 


2,66 


1,45 



CM 



CM 




ro 
ro 

-4 

O 
ro 
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TABJ1MIIA 10 



CoeflHHeHne 


21 


npofia 
22 


npcfe 
23 


npoea 

24 


npcfe 
25 


Hpcfe 
26 


npo6a 
27 


npcfe 
28 


KnacctmecK^e ceotfcTBa 


















MyHM 


>K©CT- 


>K6CT~ 


84 


63 


71 


59 


74 


57 


PeoMerp 150°C 


















BpeMf? 33A€PXK« To 
(MMH) 

T99, MMHyTw 


4 

7 


10 
32 


6 
12 


11 

37 


5 
10 


O 

19 


5 
11 


7 

27 


CBortcrsa b 

PY/1KaHM?kl,pOB9HHOM 
COCTOflHM^I 


















>KecTKOCTb no liiopy A 


64 


64 


66 


63 


□6 


62 


65 


62 


W1A100 


2,17 


2,18 . 


2,34 


1,95 


2,65 


1.95 


2,58 


. 1,88 


MA300 


1.75 


1,69 


1,75 


1,52 


2,59 


1,71 


2,23 


1,60 


MA300/MA100 


0>61 


0,77 


0.75 


0,78 


0,91 


0,87 


0,86 


0,85 


nOKB33TeX1M 

wgMejibHeHMH no CKOTTy 
npw 


















^-O V*r r n 


29 


20 


19 


16 


30 


22 


18 


19 


23°C AR % 


620 


613 


560 


560 


564 


540 


470 


580 


PH npw 23*C 


20,7 


25,0 


17,4 


26,1 


16,0 


25,5 


15,0 


25,0 


PH npw 60 D C 


16,5 


18,5 


13 r 4 


20,5 


12,3 


18,9 


11,3 


19.1 


flMHaMvwecKMe cBtwcrBa 


















e b mpia 


2,66 


2,08 


2,69 


3,10 


2,62 


2,72 


2,84 


3,01 


tg del 


0,059 


0,099 


0,062 


0,112 


0,060 


0,107 


0,065 


0,113 


A6pa3HBHbltf H3HOC flUH 


103 


100 






100 


94 







o 

to 
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TABJ1MIIA 11 



K0Mn03ML|Mfl 


ripooa 
5 


rjpo6a 
21 


npoBa 
25 


Rpooa 
29 


npo6a 
30 


flpaoa 
31 




HaTypanbHww Kaynyn 


100 


100 


100 


100 


100 


100 




flByoKMCb xpeMHMfl ynbipacwji 360 










60 


20 




fleyoKHCb KpeMHun L^eoctin 
1165MP 


50 














flByoKHCb KpeMHwn Hi-Sit 2000 




40 


27 










Si69 










1.8 


0,6 




CaoKa N234 






13 










Caaca N765 








43 




25 




A1100 


2,05 


2,05 


1.43 










Si116 


3,2 


3.2 


2,24 










OKHCfa MMHJO 


3 


3 


3 


5 


5 


5 


o 


CTQapuKosafl KwcnoTa 
Ahtmokcmab ht 


2,5 
1,5 


2,5 
1,5 


2,5 
1,5 


2 

1,5 


2 

1.5 


.2 
1.5 


CM 


napacfMH 


1 


1 


1 


1 


1 


1 




Cepa 

Cynbct>eHaMHfl 


2 
2,66 


2 
2,66 


2 
2.66 


2.5 
2,1 


2,5 
2,1 


2,5 
2,1 


CM 


COCTOflHWW 
















>KecTKOCTb no UJopy A 


58 


64 


66 


63 


65 


64 




noKa3arenn w3MejibMeHwn no 
CKony npw 
















23*C FR 


30 


29 


30 


20 


22 


19 




23°C AR % 


623 


620 


564 


482 


507 


410 




flwHaMMMecKne caoficrBa npw 23°C 
















E' b MflA 


2,31 


2,66 


2,82 


2,28 


2,72 


2,34 




tg del 


0.075 


0,059 


0,060 


0,083 


0,084 


0,062 





o 
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